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LIMITATIONS ON BIDDING, THE PROPOSER WHO IS AWARDED ANY PROJECT SHALL COMPLY WITH CHAPTER 87 OF THE GENERAL
STATUTES OF NORTH CAROLINA FOR LICENSING REQUIREMENTS WITHIN 60 CALENDAR DAYS OF BID OPENING, REGARDLESS OF FUNDING
SOURCES.

5% BID BOND OR BID DEPOSIT REQUIRED



PROPOSAL FORM FOR THE CONSTRUCTION OF CONTRACT NO. C 202185
IN DARE COUNTY, NORTH CAROLINA
Date 20
DEPARTMENT OF TRANSPORTATION,
RALEIGH, NORTH CAROLINA

The Design-Build Team herein acknowledges that it has carefully examined the location of the
proposed work to be known as Contract No. C 202185; has carefully examined the Final Request
for Proposals (RFP) and all addendums thereto, specifications, special provisions, the form of
contract, and the forms of contract payment bond and contract performance bonds, which are
acknowledged to be part of the Contract; and thoroughly understands the stipulations,
requirements and provisions. The undersigned Design-Build Team agrees to be bound upon
their execution of the Contract and including any subsequent award to them by the Board of
Transportation in accordance with this Contract to provide the necessary contract payment bond
and contract performance bond within fourteen calendar days after the written notice of award is
received by them.

The undersigned Design-Build Team further agrees to provide all necessary materials,
machinery, implements, appliances, tools, labor, and other means of construction, except as
otherwise noted, to perform all the work and required labor to design, construct and complete all
the work necessary for State Highway Contract No. C 202185 in Dare County by no later than
the dates(s) specified in the Final RFP or Technical Proposal, whichever is earlier, and in
accordance with the requirements of the Engineer, the Final RFP and Addenda thereto, the 2006
Standard Specifications for Roads and Structures, specifications prepared by the Department, the
Technical Proposal prepared by the Design-Build Team, at the lump sum price(s) bid by the
Design-Build Team in their Price Proposal.

The Design-Build Team shall provide signed and sealed documents prepared by the Design-
Build Team, which specifications and plans show the details covering this project and adhere to
the items noted above.

The Design-Build Team acknowledges that project documents furnished by the Department are
preliminary and provided solely to assist the Design-Build Team in the development of the
project design. Unless otherwise noted herein, the Department does not warrant or guarantee the
sufficiency or accuracy of any information furnished by the Department.

The Department does not warrant or guarantee the sufficiency or accuracy of any investigations
made, nor the interpretations made or opinions of the Department as to the type of materials and
conditions to be encountered at the project site. The Design-Build Team is advised to make such
independent investigations, as they deem necessary to satisfy their self as to conditions to be
encountered on this project. The Design-Build Team shall have no claim for additional
compensation or for an extension of contract time for any reason resulting from the actual
conditions encountered at the site differing from those indicated in any of the information or
documents furnished by the Department except as may be allowed under the provisions of the
Standard Specifications.

Although the Department has furnished preliminary designs for this project, unless otherwise
noted herein, the Design-Build Team shall assume full responsibility, including liability, for the



project design, including the use of portions of the Department design, modification of such
design, or other designs as may be submitted by the Design-Build Team.

The Design-Build Team shall be fully and totally responsible for the accuracy and completeness
of all work performed under this contract, and shall indemnify and hold the Department harmless
for any additional costs and all claims against the Department or the State which may arise due
to errors or omissions of the Department in furnishing the preliminary project designs and
information, and of the Design-Build Team in performing the work.

The published volume entitled North Carolina Department of Transportation, Raleigh, Standard
Specifications for Roads and Structures, JULY 2006, as well as, all design manuals, policy and
procedures manuals, and AASHTO publications and guidelines referenced in the Request For
Proposals, with all amendments and supplements thereto, are by reference, incorporated and
made part of this contract; that, except as herein modified, all the design, construction and
Construction Engineering Inspection included in this contract is to be done in accordance with
the documents noted above and under the direction of the Engineer.

If the Design-Build Proposal is accepted and the award is made, the Technical Proposal
submitted by the Design-Build Team is by reference, incorporated and made part of this contract.
The contract is valid only when signed either by the Contract Officer or such other person as
may be designated by the Secretary to sign for the Department of Transportation. The conditions
and provisions herein cannot be changed except by written approval as allowed by the Request
for Proposals.

Accompanying the Design-Build Proposal shall be a bid bond secured by a corporate surety, or
certified check payable to the order of the Department of Transportation, for five percent of the
total bid price, which deposit is to be forfeited as liquidated damages in case this bid is accepted
and the Design-Build Team shall fail to provide the required payment and performance bonds
with the Department of Transportation, under the condition of this proposal, within 14 calendar
days after the written notice of award is received by them, as provided in the Standard
Specifications; otherwise said deposit will be returned to the Design-Build Team.

TO TO
BE BE
SEALED SEALED
IN IN
FINAL FINAL
RFP RFP

Transportation Program State Contract Officer
Management Director
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*** PROJECT SPECIAL PROVISIONS ***

CONTRACT TIME AND LIQUIDATED DAMAGES
07/12/07 DB1 G04A

The date of availability for this contract is , except that the Design-Build Team shall not
begin ground disturbing activities, including utility relocations, (this does not include permitted
investigative borings covered under a Nationwide Permit No. 6) until the required permits have
been acquired, as stipulated in the Environmental Permits Scope of Work contained elsewhere in
this Request for Proposals (RFP). The Design-Build Team shall consider this factor in
determining the proposed completion date for this project.

The substantial completion date is defined as the date that all the work required by the special
provision entitled “Substantial Completion” is complete. The substantial completion date for
this contract is that date proposed in the Technical Proposal by the proposer who is awarded the
project. The substantial completion date thus proposed shall be no later than . Liquidated
damages of Five Thousand Dollars ($5,000.00) per calendar day will be applicable after the
date for substantial completion proposed by the bidder.

The completion date for this contract is the date proposed in the Technical Proposal by the
proposer who is awarded the project. The completion date thus proposed shall not be later than
The liquidated damages for this completion date are Seven Thousands Dollars
($7,000.00) per calendar day. As an exception to this amount, where the contract has been
determined to be substantially complete as defined by the Special Provision entitled “Substantial
Completion” found elsewhere in this RFP, the liquidated damages will be reduced to Two
Thousand Dollars ($2,000.00) per calendar day.

The three amounts of liquidated damages above are not cumulative; only one amount for
liquidated damages may be imposed at a time.

When observation periods are required by the special provisions, they are not a part of the work
to be completed by the completion date and/or intermediate contract times. Should an
observation period extend beyond the final completion date, the acceptable completion of the
observation period shall be a part of the work covered by the performance and payment bonds.

NOTICE TO PROCEED

Execution of the contract by the Department will constitute Notice to Proceed for
preconstruction activities as authorized in the amount of $12 Million (wbs 32635.1.4).

In accordance with the Record of Decision, the FHWA will not concur in the issuance of a notice
proceed with construction, nor will Federal funds be authorized for construction, until the
necessary permits are issued (Reference the Environmental Permits Scope of Work). Once all
permits are secured, the Department will solicit authorization for funding for construction
activities. It is anticipated that this process will take one week. Once FHWA authorization is
received by the Department, the Department will issue a written Notice to Proceed to the Design-
Build Team for all construction activities.
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TERMINATION OF CONTRACT

The Design-Build Team's attention is called to the modifications to Article 108-13 of the
Standard Specifications for Roads and Structures as made in the Standard Special Provision
entitled Division One contained elsewhere in this Request for Proposals.

The Department reserves the right to maintain the contract in effect until such time that a full set
of sealed record drawings, across all disciplines, are complete and submitted to the Department.

OTHER LIQUIDATED DAMAGES AND INCENTIVES
(3/22/07) (Rev. 02/14/08) DBI1 Gl1

Refer to the Traffic Management Scope of Work for more information on the following
time restrictions and liquidated damages:

Liquidated Damages for Intermediate Contract Time #1 for lane narrowing, lane closure,
holiday and special event time restrictions for NC 12 are $1,000.00 per hour or any
portion thereof.

Liquidated Damages for Intermediate Contract Time #2 for construction operations road

closure time restrictions for NC 12 are $500.00 per 15-minute period or any portion
thereof.

Refer to the Erosion and Sedimentation Control Scope of Work for more information on
the liquidated damages regarding violations.

DEDICATED MULTI-USE PATH ALTERNATE BID

The Design-Build Team shall provide a lump sum price adjustment on the Itemized Proposal
Sheet for providing an additional 8 ft. wide bicycle/pedestrian use path on one side of the bridge
for the entire length of the bridge that ties to the approach roadway four foot paved shoulder.

This path may be provided by widening the superstructure and barrier separating the path from
vehicular traffic, or may be provided as otherwise proposed by the Design-Build Team. The
Design-Build Team is encouraged to discuss other concepts for providing a dedicated path across
the bridge prior to the submission of Technical and Price Proposals.

The Technical Proposal shall describe their method of incorporating this dedicated path on the
proposed bridge to the extent necessary to document the formulation of their add alternate price
on the Itemized Proposal Sheet. However, this discussion will not be included as an evaluation
criterion of the Technical Proposal. Similarly, the price for this alternate path entered as Add
Alternate for Dedicated Multi-Use Path on the Itemized Proposal Sheet will not be factored into
the Lump Sum Price Bid for the Entire Project and therefore will not be used in the
determination of the proposer with the lowest adjusted price.

After the contract is awarded, the details and price of the alternate dedicated path will be
reviewed by the Department. The acceptance or rejection of this alternate dedicated path resides
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solely at the discretion of the Department. The Department will notify the successful bidder
within 30 days of the award of the contract as to the Department's intent to reject or accept the
alternate multi-use path lump sum price adjustment. The addition of any alternative thus
accepted will be by supplemental agreement, and will be at the amount cited on the Itemized
Proposal Sheet.

PROGRESS SCHEDULE
(07/29/09) DBI1 G12

Revise the 2006 Standard Specifications for Roads and Structures as follows:

Page 1-72, Article 108-2 Progress Schedule, delete in its entirety and replace with the
following:

The Design-Build Team shall prepare and submit for review and approval a schedule of
proposed working progress. This schedule shall be submitted on forms supplied by the
Engineer or in a format that is approved by the Engineer. A detailed Critical Path
Method (CPM) schedule shall not be submitted to replace the progress schedule details
required below.

The Design-Build Team shall submit a Progress Schedule for review within thirty (30)
calendar days of receiving Notice of Award. The Department will review the Progress
Schedule within twenty-one (21) calendar days of receipt. The Design-Build Team shall
make any necessary corrections and adjustments to the Progress Schedule as necessitated
by the Department’s review within seven (7) calendar days. The Department will review
the revised Progress Schedule within seven (7) calendar days of receipt.

When the Engineer has extended the completion date the Design-Build Team shall
submit a revised progress schedule to the Engineer for review and approval. If plan
revisions are anticipated to change the sequence of operations in such a manner as will
effect the progress but not the completion date, then the Design-Build Team may submit
a revised progress schedule for review and approval but the completion date shall remain
unchanged.

The proposed progress schedule shall contain the following items:

(A) A time scale diagram with major work activities and milestone dates clearly
labeled.

(B) A cash curve corresponding to the milestones and work activities established
above.

(C) A written narrative that explains the sequence of work, the controlling
operation(s), intermediate completion dates, milestones, project phasing,
anticipated work schedule, and estimated resources. In addition, explain how
permit requirements, submittal tracking, and coordination with subcontractors,
utility companies and other entities will be performed.
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Major work activities are defined as components comprising more than 5% of the
total project cost or occupying more than 10% of total contract time and shall
include, if applicable, the following:

Clearing and grubbing

Grading

Drainage

Soil stabilization

Aggregate base course

Pavement

Bridges (including removal)
Utility relocation and construction

Major Milestones are derived from the project construction phasing and shall
include, if applicable, the following:

Critical design submittal dates

Critical permitting dates

Completion of right of way acquisition

Completion of Utility Conflicts

Start of construction

Intermediate completion dates or times

Seasonal limitation /observation periods/ moratoriums
Traffic shifts

Beginning and end of each traffic control phase or work area
Road openings

Completion date

The Design-Build Team shall provide a written narrative each month detailing the work and
percentage of work completed, anticipated sequence of upcoming work (2 month forecast),
controlling operation(s), intermediate completion dates, and milestones. If any milestones are
exceeded or will not be achieved, the Design-Build Team shall provide in the written narrative
details of the delay; controlling operation affected, impacts to other operations, revisions to
future intermediate completion dates and milestones, and remedial action necessary to get the
project back to the original completion date.

PAYOUT SCHEDULE
(11-16-09) DBI G13

No later than 12:00 o’clock noon on the sixth day after the opening of the Price Proposal, the
responsive proposer with the lowest adjusted price shall submit a proposed Anticipated Monthly
Payout Schedule to the office of the State Contract Officer. The information shall be submitted
in a sealed package with the outer wrapping clearly marked “Anticipated Monthly Payout
Schedule” along with the Design-Build Team name and the contract number. The Anticipated
Monthly Payout Schedule will be used by the Department to establish the monthly funding levels
for this project. The Anticipated Monthly Payout Schedule shall parallel, and agree with, the
project schedule the Design-Build Team submits as a part of their Technical Proposal. The
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schedule shall include a monthly percentage breakdown (in terms of the total contract amount
percentages) of the work anticipated to be completed. The schedule shall begin with the Date of
Availability and end with the Actual Completion Date proposed by the Design-Build Team. If
the Payout Schedule is not submitted as stated herein, the Technical and Price Proposals will be
considered irregular by the Department, and the bid may be rejected.

Submit updates of the Anticipated Monthly Payout Schedule on March 15, June 15, September
15, and December 15 of each calendar year until project acceptance. Submit the all updates to the
Resident Engineer with a copy to the State Construction Engineer at 1 South Wilmington St,
1543 Mail Service Center, Raleigh, NC 27699-1543.

MOBILIZATION
(10-31-05) (Rev 01-3-07) DB1 G15B

Revise the 2006 Standard Specifications for Roads and Structures as follows:
Page 8-1, Subarticle 800-2, MEASUREMENT AND PAYMENT

Delete this subarticle in its entirety and replace with the following:

800-2 MEASUREMENT AND PAYMENT

5 percent of the “Total Amount Bid for Entire Project” shall be considered the lump sum amount
for Mobilization. Partial payments for Mobilization will be made beginning with the first partial
pay estimate paid on the contract. Initial payment will be made at the rate of 10 percent of the
lump sum amount calculated for Mobilization. This initial payment is provided for working
capital to be used for miscellaneous preconstruction activities and is counted as part of the initial
$12 Million authorization. The second payment will be made at the rate of 60% of the lump sum
amount calculated for Mobilization and will be paid with the first partial pay estimate following
approval of all permits required in the Environmental Permits Scope of Work for this project.
The remaining 30% will be paid with the first partial payment following the beginning of
construction.

SUBSTANTIAL COMPLETION
(3-22-07) DBI G16

When the special provisions provide for a reduction in the rate of liquidated damages for the
contract time or an intermediate contract time after the work is substantially complete, the work
will be considered substantially complete when the following requirements are satisfied:

1. Through traffic has been placed in its final pattern and the work is complete to the extent
specified below, and all lanes and shoulders are open such that traffic can move unimpeded
at the posted speed. Intersecting roads and service roads are complete to the extent that they
provide the safe and convenient use of the facility by the public.

2. The final layers of pavement for all lanes and shoulders along the project or along the work
required by an intermediate contract time are complete.
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3. All signs are complete and accepted.
4. All guardrails, drainage devices, ditches, excavation and embankment are complete.

5. Remaining work along the project consists of permanent pavement markings, permanent
pavement markers, bridge demolition, fishing pier work if independent of the new bridge, or
incidental construction that is away from the paved portion of the roadway.

Upon apparent substantial completion of the entire project, the Engineer will make an inspection
of the work. If the inspection discloses the entire project is substantially complete; the Engineer
will notify the Design-Build Team in writing that the work is substantially complete. If the
inspection discloses the entire project is not substantially complete, the Engineer will notify the
Design-Build Team in writing of the work that is not substantially complete. The entire project
will not be considered substantially complete until all of the recommendations made at the time
of the inspection have been satisfactorily completed.

SUBMITTAL OF QUANTITIES, FUEL BASE INDEX PRICE AND OPT-OUT OPTION

(07-21-09) DB1 G43

(A)  Submittal of Quantities

Submit quantities on the Fuel Usage Factor Chart and Estimate of Quantities sheet,
located in the back of this RFP, following the Itemized Proposal Sheet.

The Design-Build Team shall prepare an Estimate of Quantities that they anticipate
incorporating into the completed project and upon which the Price Proposal was based.
The quantity breakdown shall include all items of work that appear in the Fuel Usage
Factor Chart and Estimate of Quantities sheet. Only those items of work which are
specifically noted in the Fuel Usage Factor Chart will be subject to fuel price
adjustments. The quantity estimate submitted in the Price Proposal shall be the final total
quantity limit for which fuel price adjustments will be made for each item, regardless of
supplemental agreements. The Department will review the Estimate of Quantities to
ensure its reasonableness to the proposed design. Agreement of quantities will be a
prerequisite prior to execution of the contract.

Submittal The submittal shall be signed and dated by an officer of the Design-Build
Team. The information shall be copied and submitted in a separate sealed package with
the outer wrapping clearly marked “Fuel Price Adjustment” and shall be delivered at the
same time and location as the Technical and Price Proposal. The original shall be
submitted in the Price Proposal.

Trade Secret Information submitted on the Fuel Usage Factor Chart and Estimate of
Quantities sheet will be considered “Trade Secret” in accordance with the requirements
of G.S. 66-152(3) until such time as the Price Proposal is opened.
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(B)  Base Index Price

The Design-Build Team’s Estimate of Quantities will be used on the various partial
payment estimates to determine fuel price adjustments. The Design-Build Team shall
submit a payment request for quantities of work completed based on the work completed
for that estimate period. The quantities requested for partial payment shall be reflective
of the work actually accomplished for the specified period. The Design-Build Team shall
certify that the quantities are reasonable for the specified period. The base index price for
DIESEL #2 FUEL is $ per gallon.

(C)  Opt Out of Fuel Price Adjustment

If the Design-Build Team elects not to pursue reimbursement for Fuel Price Adjustments,
a quantity of zero shall be entered for all quantities in the Fuel Usage Factor Chart and
Estimate of Quantities and the declination box shall be checked. Failure to complete this
form will mean that the Design-Build Team is declining the Fuel Price Adjustments for
this project.

(D)  Change Option

The proposer will not be permitted to change the option after the Price Proposal and the
copy of the Fuel Usage Factor Chart and Estimate of Quantities sheet are submitted.

(E)  Failure to submit

Failure to submit the completed Fuel Usage Factor Chart and Estimate of Quantities
sheet separately and in the Price Proposal will result in the Technical and Price Proposal
being considered irregular by the Department and the Technical and Price Proposal may
be rejected.

CONSTRUCTION ACCESS AND STAGING
12/18/08

The Design-Build Team shall be responsible for securing all construction access and staging
areas subject to the restrictions outlined below, and as may be contained in the Final
Environmental Impact Statement, Section 106 Programmatic Agreement, Revised Final Section
4(f) Evaluation, Record of Decision, and supporting documents.

Unless otherwise noted in this RFP, construction equipment, materials, and all staging activities
occurring on Hatteras Island must be contained within the 100 ft. easement that is positioned
symmetrically about the existing centerline of NC12 or within the proposed easement. The
limits of this easement shall be delineated clearly by the Design-Build Team and remain
delineated from the beginning of construction on Hatteras Island until the project is accepted.

The State of North Carolina owns a parcel of roughly ten acres immediately to the east of the
southern terminus of the existing bridge. This parcel, upon which the former Coast Guard
Station resides, is landlocked except by access from an old secondary road which connects to
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NC12 roughly 2000 feet south of the existing southern bridge terminus (reference Pages B-128
and B-129 of the Environmental Assessment). The Design-Build Team may seek the use of the
cross-hatched portion of this parcel as a staging area. If the Design-Build Team elects to seek
approval for the use of any of the available cross-hatched portion of this parcel for staging, the
Design-Build Team must submit that request in writing to the Director of Transportation
Program Management. If this site is approved for use, the Design Build Team must 1) clear and
resurface or reconstruct as necessary the existing secondary road; and 2) construct a parking lot
on the portion of the parcel that is used by the Design-Build Team. The pavement design for the
parking lot and specifications must be approved by the Engineer. Reference the Section 106
Programmatic Agreement dated November 15, 2010 (ROD, Appendix D) among the FHWA, the
NCDOT, the State Historic Preservation Office and the Advisory Council on Historic
Preservation. Any use of this parcel will require further consultation with the NC Aquariums,
the State Historic Preservation Office, the FHWA, and the Advisory Council on Historic
Preservation. The Department will facilitate this coordination and the Design-Build Team shall
provide all necessary information required for this coordination. In addition, the Design-Build
Team shall assemble all pertinent information and intended use details to support any revised
Section 7 consultation that results from any issues that arise during final design and construction
if the FHWA and NCDOT determine that the details require further consultation with the US
Fish and Wildlife Service and the National Marine Fisheries Service. The Department and
FHWA will coordinate with the USFWS and NMFS on Section 7 issues based on the
information provided by the Design-Build Team and will formally reopen Section 7 consultation
if necessary.

The Design-Build Team shall not moor or spud barges any closer than 300 feet from the
shoreline of the ephemeral islands in the proximity of the bridge as referenced in the ROD,
denoted in the FEIS, Appendix E, Page E-67. No positive attachment to these islands shall occur
at any time unless under emergency situations and pre-approved by the NCDOT and the US Fish
and Wildlife Service. Reference the Record of Decision project commitment (25b).

The Design-Build Team shall not use the existing structure to anchor construction equipment
unless otherwise requested in writing by the Design-Build Team and approved in writing by the
Engineer.

The Design-Build Team shall acknowledge and strictly adhere to all project commitments
("green sheets") in the Record of Decision, Section 106 Programmatic Agreement, and

Biological Opinion.

INDIVIDUAL MEETINGS WITH PROPOSERS

The Department will provide at least two Question and Answer Sessions to meet with each
proposer individually to specifically address questions regarding the draft Requests for
Proposals.

The Department will attempt to arrange for a meeting between each individual proposer and the
affected utility owners. The Department will also attempt to arrange one meeting between each
individual proposer and the permitting agencies.



C 202185 (B-2500) Project Special Provisions Dare County

The Department will afford each proposer two additional meetings with the Department to
discuss project specifics and address the proposers' concerns and questions. These meetings may
occur at any time after the first Question and Answer Session with the proposers and before two
weeks prior to the date of Technical and Price Proposals submission. The proposer shall request
this meeting in writing to the State Contract Officer, providing the Department a minimum of
one week advance notice of the requested date. The proposer shall also state in the request those
disciplines within the Department that are requested to be in attendance. The Department makes
no assurance that the request may be honored on that specific date nor that all disciplines
requested can be in attendance.

Additional individual meetings may be permitted in accordance with the Project Special
Provision entitled "Alternative Technical Concepts and Confidential Questions.

PARTNERING
07/29/09 DBI G49

As a part of its quality management program, the North Carolina Department of Transportation
intends to encourage the formation of a cohesive relationship with the Design-Build Team and its
principal subcontractors and suppliers. This relationship will be structured to draw on the
strengths of each organization to identify and achieve reciprocal goals. The objectives are safe,
effective, and efficient contract performance; and completion within budget, on schedule, and in
accordance with the plans and specifications.

This relationship will be bilateral in makeup and participation will be totally voluntary. The cost
associated with effectuating this relationship will be agreed to by both parties and shall be shared
equally. Compensation for the Department’s share of the partnering costs will be by
Supplemental Agreement.

To implement this initiative prior to starting work in accordance with the requirements of Section
108 of the Standard Specifications and the Standard Special Provision for Division One (found
elsewhere in this RFP), and prior to the preconstruction conference, the Design-Build Team's
management personnel and Division Construction Engineer will initiate a partnering
development seminar/team building workshop. Project personnel working with the assistance of
the Construction Unit will make arrangements to determine attendees at the workshop, agenda of
the workshop, duration, and location. Persons required to be in attendance will be the NCDOT
Resident Engineer, the NCDOT Division Construction Engineer, and key project personnel; the
Design-Build Team's senior management personnel, the Design-Build Team's on-site project
manager, and key project supervisory personnel for both the Design-Build Team and principal
subcontractors and suppliers. The project design engineers, FHWA, and key local government
personnel will also be invited to attend as necessary.

Follow-up workshops may be held periodically throughout the duration of the contract as agreed
by the Design-Build Team and the North Carolina Department of Transportation. In the event
that additional workshops are held, compensation for the Department’s share of the follow-up
partnering workshops will be by Supplemental Agreement.
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The establishment of the partnering charter on a project will not change the legal relationship to
the contract nor relieve either party from any of the terms of the contract.

EXECUTION OF BID, NON-COLLUSION AFFIDAVIT, DEBARMENT

CERTIFICATION AND GIFT BAN CERTIFICATION
(3-24-10) DBI G52

The Proposer's attention is directed to the various sheets in the Request for Proposals which are
to be signed by the Proposer. A list of these sheets is shown below. The signature sheets are
located behind the Itemized Proposal Sheet in this Request for Proposal. The NCDOT bid bond
form is available on-line at:

http://www.ncdot.org/doh/preconstruct/altern/design_build/DesignbuildBidBond.pdf
or by contacting the Records and Documents office at 919-250-4124.
1. Applicable Signature Sheets: 1, 2, 3, 4, 5, or 6 (Bid)
2. Bid Bond dated the day of Technical and Price Proposal submission

The Proposer shall certify to the best of his knowledge all subcontractors, material suppliers and
vendors utilized herein current status concerning suspension, debarment, voluntary exclusion, or
determination of ineligibility by any federal agency, in accordance with the "Debarment
Certification" located behind the Execution of Bid Non-Collusion Affidavit, Debarment
Certification and Gift Ban Certification signature sheets in this RFP. Execution of the bid
signature sheets in conjunction with any applicable statements concerning exceptions, when such
statements have been made on the "Debarment Certification", constitutes the Proposer’s
certification of "status" under penalty of perjury under the laws of the United States.

SUBMISSION OF DESIGN-BUILD PROPOSAL
(03-17-10) DB1 G55A

The Proposer's attention is directed that each Proposer's Design-Build Proposal shall comply
with the following requirements in order for that Design-Build Proposal to be responsive and
considered for award.

1. The Proposer shall be prequalified with the Department prior to submitting a Design-
Build Proposal.
2. The Proposer shall deliver the Design-Build Proposal to the place indicated, and prior to

the time indicated in this Request for Proposals.

3. The Design-Build Proposal documents shall be signed by an authorized employee of the
Proposer.

4. The Design-Build Proposal shall be accompanied by Bid surety in the form of a Bid
Bond or Bid Deposit, dated the day of Technical and Price Proposal submission.

10
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5. If Disadvantaged Business Enterprises (DBE) goals are established for this contract, the
Proposer shall complete the form Listing of DBE Subcontractors contained elsewhere in
this RFP in accordance with the Project Special Provision entitled Disadvantaged
Business Enterprises.

6. The Design-Build Proposal shall address all the requirements as specified in this Request
for Proposals.

In addition to the above requirements, failure to comply with any of the requirements of Article
102-8 of the Standard Special Provisions, Division One (found elsewhere in this RFP), Article
102-10 of the 2006 Standard Specifications for Roads and Structures, or Article 102-11 of the
2006 Standard Specifications for Roads and Structures and as amended in the Standard Special
Provisions, Division One (found elsewhere in this RFP) may result in a Design-Build Proposal
being rejected.

ALTERNATIVE TECHNICAL CONCEPTS AND CONFIDENTIAL QUESTIONS
(09-14-10) DBI G56A

To accommodate innovation that may or may not be specifically allowed by the RFP, or other
documents incorporated into the contract by reference, the Design-Build Team has the option of
submitting Confidential Questions and Alternative Technical Concepts.

Definitions

A Confidential Question is defined as a private query to the Department containing information
whose disclosure could alert others to certain details of doing business in a particular manner.

An Alternative Technical Concept is a private query to the Department that requests a variance
to the requirements of the RFP, or other documents incorporated into the contract by reference,
that is equal or better in quality or effect as determined by the Department in its sole discretion
and that have been used elsewhere under comparable circumstances.

Confidential Questions

The Design-Build Team will be permitted to ask Confidential Questions of the Department, and
neither the question nor the answer will be shared with other Design-Build Teams. The
Department, in its sole discretion, will determine if a question is considered confidential.

Confidential Questions arising prior to issuance of the Final RFP will be allowed during the
industry review of the draft RFP with the individual Design-Build Teams. The Department will
answer the Confidential Question verbally at the industry review meeting, if possible, and/or
through subtle changes in the Final RFP, which will clarify the scope by either allowing or
disallowing the request. To the greatest extent possible, the revision will be made in such a
manner as to not disclose the Confidential Question.

11
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After the issuance of the Final RFP, Confidential Questions may be asked by requesting a
meeting with the State Contract Officer. The request shall be in writing and provide sufficient
detail to evaluate the magnitude of the request. Questions shall be of such magnitude as to
warrant a special meeting. Minor questions will not be acknowledged or answered.  After
evaluation, the State Contract Officer will respond to the question in writing to the Design-Build
Team and/or through subtle changes in the Final RFP as reflected in an addendum, which will
clarify the scope by either allowing or disallowing the request. To the greatest extent possible,
the revision will be made in such a manner as to not disclose the Confidential Question.

If the Design-Build Team includes work based on the Confidential Questions and answers, the
work shall be discussed in the Technical Proposal.

Alternative Technical Concepts

The Design-Build Team may include an ATC in the Technical and Price Proposal only if the
ATC has been received by the Department by no later than three weeks prior to the deadline for
submitting Technical and Price Proposals and it has been approved by the Department (including
conditionally approved ATCs, if all conditions are met).

The submittal deadline above applies only to initial ATC submittals. Resubmittal of an ATC that
has been revised in response to the Department’s requests for further information concerning a
prior submittal shall be received by the Department no later than one week prior to the deadline
for submitting Technical and Price Proposals.

Should the Department revise the RFP after a Formal ATC has been approved, the Design-Build
Team shall be solely responsible for reviewing the RFP and determining if the ATC deviates
from the revised requirements. If necessary, the Design-Build Team must submit a request for
approval of all additional required variance(s) within ten business days of the revised RFP
distribution.

An ATC shall in no way take advantage of an error or omission in the RFP, or other documents
incorporated into the contract by reference. If, at the sole discretion of the Department, an ATC
is deemed to take an advantage of an error or omission in the RFP, or other documents
incorporated into the contract by reference, the RFP will be revised without regard to
confidentiality.

By approving an ATC, the Department acknowledges that the ATC may be included in the
design and RFC plans; however, approval of any ATC in no way relieves the Design-Build Team
of its obligation to satisfy (1) other contract requirements not specifically identified in the ATC
submittal; (2) any obligation that may arise under applicable laws and regulations; and (3) any
obligation mandated by the regulatory agencies as a permit condition.

12
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ATC Submittals

Each ATC submittal shall include three individually bound hard copies and an electronic pdf file
of the entire submittal and shall be submitted to the State Contract Officer at the address
provided elsewhere in this RFP.

Formal ATCs
Each Formal ATC submittal shall include the following information:

1) Description. A detailed description and schematic drawings of the configuration of the ATC
or other appropriate descriptive information (including, if appropriate, product details [i.e.,
specifications, construction tolerances, special provisions] and a traffic operational analysis,
if appropriate);

2) Usage. Where and how the ATC would be used on the project;

3) Deviations. References to all requirements of the RFP, or other documents incorporated into
the contract by reference, that are inconsistent with the proposed ATC, an explanation of the
nature of the deviations from said requirements, and a request for approval of such
variance(s);

4) Analysis. An analysis justifying use of the ATC and why the variance to the requirements of
the RFP, or other documents incorporated into the contract by reference, should be allowed;
Impacts. Discussion of potential impacts on vehicular traffic, environmental impacts
identified, community impact, safety and life-cycle project impacts, and infrastructure costs
(including impacts on the cost of repair and maintenance);

5) Impacts. Discussion of potential impacts on vehicular traffic, environmental impacts
identified, community impact, safety and life-cycle project impacts, and infrastructure costs
(including impacts on the cost of repair and maintenance);

6) History. A detailed description of other projects where the ATC has been used, the success of
such usage, and names and telephone numbers of project owners that can confirm such

statements;

7) Risks. A description of added risks to the Department and other entities associated with
implementing the ATC; and

8) Costs. An estimate of the ATC implementation costs to the Department, the Design-Build
Team, and other entities (right-of-way, utilities, mitigation, long term maintenance, etc.).

The Formal ATC, if approved, shall be included in the Price Proposal if the Design-Build Team
elects to include it in their Technical Proposal.

13
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Review of ATCs

A panel will be selected to review each ATC, which may or may not include members of the
Technical Review Committee. The Design-Build Team shall make no direct contact with any
member of the review panel, except as may be permitted by the State Contract Officer.
Unapproved contact with any member of the review panel will result in a disqualification of that
ATC.

The Department may request additional information regarding a proposed ATC at any time. The
Department will return responses to, or request additional information from, the Design-Build
Team within 15 business days of the original submittal of a Formal ATC. If additional
information is requested, the Department will provide a response within 5 business days of
receipt of all requested information.

The Department may conduct confidential one-on-one meeting(s) to discuss the Design-Build
Team’s ATC. Under no circumstances will the Department be responsible or liable to the
Design-Build Team or any other party as a result of disclosing any ATC materials, whether the
disclosure is deemed required by law, by an order of court, or occurs through inadvertence,
mistake or negligence on the part of the Department or their respective officers, employees,
contractors, or consultants.

In the event that the Department receives ATCs from more than one Design-Build Team that are
deemed by the Department to be similar in nature, the Department reserves the right to modify
the RFP without further regard for confidentiality.

The Department Response to Formal ATCs

The Department will review each Formal ATC and will respond to the Design-Build Team with
one of the following determinations:

1) The ATC is approved;

2) The ATC is not approved,;

3) The ATC is not approved in its present form, but may be approved upon satisfaction, in the
Department’s sole discretion, of certain identified conditions that shall be met or certain

clarifications or modifications that shall be made (conditionally approved);

4) The submittal does not qualify as an ATC but may be included in the Proposal without an
ATC (i.e., the concept complies with the baseline requirements of the RFP);

5) The submittal does not qualify as an ATC and may not be included in the Proposal; or
6) The ATC is deemed to take advantage of an error or omission in the RFP, or other documents

incorporated into the contract by reference, in which case the ATC will not be considered,
and the RFP will be revised to correct the error or omission.

14
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7) More than one ATC has been received on the same topic and the Department has elected to
exercise its right to revise the RFP. This response could also follow and supersede one of the
other previously supplied responses above.

Formal ATC Inclusion in Technical Proposal

The Design-Build Team may incorporate one or more approved Formal ATCs as part of its
Technical and Price Proposals. If the Department responded to a Formal ATC by stating that it
would be approved if certain conditions were met, those conditions shall be stipulated and met in
the Technical Proposal.

In addition to outlining each implemented Formal ATC, and providing assurances to meet all
attached conditions, The Design-Build Team shall also include a copy of the Formal ATC
approval letter from the State Contract Officer in each of the twelve Technical Proposals
submitted. This letter will be included in the distribution of the Technical Proposals to the
Technical Review Committee.

Approval of an Formal ATC in no way implies that the Formal ATC will receive a favorable
review from the Technical Review Committee. The Technical Proposals will be evaluated in
regards to the evaluation criteria found in this RFP, regardless of whether or not Formal ATCs
are included.

The Price Proposal shall reflect all incorporated Formal ATCs. Except for incorporating
approved Formal ATCs, the Technical Proposal may not otherwise contain exceptions to, or
deviations from, the requirements of the RFP, or other documents incorporated into the contract
by reference.

Preliminary ATCs

At the Design-Build Team’s option, a Preliminary ATC submittal may be made that presents a
concept and a brief narrative of the benefits of said concept. The purpose of allowing such a
Preliminary ATC is to limit the Design-Build Team’s expense in the pursuit of a Formal ATC
that may be quickly denied by the Department.

The Department will review Preliminary ATCs within 10 business days after submission. The
Department’s response to a Preliminary ATC submittal will be either that the Preliminary ATC is
denied, the Preliminary ATC would be considered as a Formal ATC if the Team so elects to
pursue a Formal ATC submission, or an ATC is not required, with any associated comments.
The Department in no way warrants that a favorable response to a Preliminary ATC submittal
will translate into a favorable response to a Formal ATC submittal. Likewise, a favorable
response to a Preliminary ATC submittal is not sufficient to include the ATC in a Technical
Proposal.

15
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VALUE ANALYSIS

(1-5-07) DB1 G57

Value Engineering Change Proposals (VECP), as identified in Article 104-12 of 2006 Standard
Specifications for Roads and Structures will be accepted. Only proposals, which alter the
requirements of the RFP issued by the Department, will be considered as Value Engineering
Change Proposals.

SCHEDULE OF ESTIMATED COMPLETION PROGRESS
(07-15-08) DBI G58

The Design-Build Team's attention is directed to the Standard Special Provision entitled
"Availability of Funds - Termination of Contracts" included elsewhere in this RFP. The
Department of Transportation's schedule of estimated completion progress for this project as
required by that Standard Special Provision is as follows:

Fiscal Year Progress (Dollar Value)
2012 (07/01/11 — 06/30/12) % of Total Amount Bid
2013 (07/01/12 — 06/30/13) % of Total Amount Bid
2014 (07/01/13 — 06/30/14) % of Total Amount Bid
2015 (07/01/14 — 06/30/15) % of Total Amount Bid
2016 (07/01/15 — 06/30/16) % of Total Amount Bid

The Design-Build Team shall also furnish its own progress schedule in accordance with Project
Special Provision entitled “Progress Schedule” (found elsewhere in this RFP). Any acceleration
of the progress as shown by the Design-Build Team's progress schedule over the progress as
shown above shall be requested in writing by the Design-Build Team and must be subsequently
approved in writing by the Engineer.

In addition to the above, cumulative payments made to the Design-Build Team will be limited to
a total of $12 Million until such time that all permits identified in the Environmental Permits
Scope of Work have been obtained. For eligible costs and payment limitation in the event of
termination of contract, reference Article 108-13 of the Standard Specification for Roads and
Structures and modifications thereto in the Standard Special Provision, Division One (found
elsewhere in this RFP).

REVISION TO FHWA-1273 CONCERNING PERSONAL INFORMATION ON

PAYROLL SUBMISSIONS
(1-20-09) DBI1G59

Revise the Standard Special Provision FHWA-1273 Required Contract Provisions Federal-Aid
Construction Contracts as follows:

Section V, Paragraph 2b is replaced with the following:

The payroll records shall contain the name, and the last four digits of the social security number
of each such employee, his or her correct classification; hourly rates of wages paid (including
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rates of contributions or costs anticipated for bona fide fringe benefits or cash equivalent thereof
the types described in Section 1(b)(2)(B) of the Davis Bacon Act); daily and weekly number of
hours worked; deductions made; and actual wages paid.

DISADVANTAGED BUSINESS ENTERPRISE

(10-16-07)(Rev 12-21-10) DB1 G61

Policy

It is the policy of the North Carolina Department of Transportation that Disadvantaged Business
Enterprises (DBEs) as defined in 49 CFR Part 26 shall have the equal opportunity to compete
fairly for and to participate in the performance of contracts financed in whole or in part by
Federal Funds.

Obligation

The Design-Build Team, subcontractor, and sub-recipient shall not discriminate on the basis of
race, religion, color, national origin, age, disability or sex in the performance of this contract.
The Design-Build Team shall comply with applicable requirements of 49 CFR Part 26 in the
award and administration of federally assisted contracts. Failure by the Design-Build Team to
comply with these requirements is a material breach of this contract, which may result in the
termination of this contract or such other remedy, as the Department deems necessary.

Definitions

Commitment - The approved DBE participation submitted by the Design-Build Team during the
bidding process.

Committed DBE - Any DBE listed on the DBE commitment list approved by the Department at
the time of Price Proposal submission or any DBE utilized as a replacement for a DBE firm
listed on the commitment list.

Department - North Carolina Department of Transportation

Disadvantaged Business Enterprise (DBE) — A firm certified as a Disadvantaged Business
Enterprise through the North Carolina Unified Certification Program.

Goal - The DBE participation specified herein

Letter of Intent — Written documentation of the Design-Build Team’s commitment to use a DBE
subcontractor and confirmation from the DBE that it is participating in the contract.

Manufacturer - A firm that operates or maintains a factory or establishment that produces on the
premises the materials or supplies obtained by the Design-Build Team.

Regular Dealer - A firm that owns, operates, or maintains a store, warehouse, or other
establishment in which the materials or supplies required for the performance of the contract are
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bought, kept in stock, and regularly sold to the public in the usual course of business. A regular
dealer engages in, as its principal business and in its own name, the purchase and sale or lease of
the products in question. A regular dealer in such bulk items as steel, cement, gravel, stone, and
petroleum products need not keep such products in stock, if it owns or operates distribution
equipment. Brokers and packagers are not regarded as manufacturers or regular dealers within
the meaning of this section.

SAF Subcontract Approval Form - Form required for approval to sublet the contract.

North Carolina Unified Certification Program - A program that provides comprehensive
information to applicants for certification, such that an applicant is required to apply only once
for a DBE certification that will be honored by all recipients of USDOT funds in the state and
not limited to the Department of Transportation only. The Certification Program is in
accordance with 49 CFR Part 26.

USDOT - United States Department of Transportation, including the Office of the Secretary, the
Federal Highway Administration (FHWA), the Federal Transit Administration (FTA), and the
Federal Aviation Administration (FAA).

Contract Goal

The following goal for participation by Disadvantaged Business Enterprises is established for
this contract:

Disadvantaged Business Enterprises: 3 %

(A)  If the goal is more than zero, the Design-Build Team shall exercise all necessary and
reasonable steps to ensure that Disadvantaged Business Enterprises participate in at least
the percent of the contract as set forth above as the goal.

(B)  If'the goal is zero, the Design-Build Team shall continue to recruit the DBEs and report
the use of DBEs during the construction of the project. A good faith effort will not be
required with a zero goal.

This goal is to be met through utilization of construction contractors and / or right-of-way
acquisition firms. Utilization of DBE firms performing design and other preconstruction
services are not included in this goal.

Contract Requirement

The approved DBE participation submitted by the Design-Build Team shall be the Contract
Requirement.

Certified Transportation Firms Directory

Real-time information about firms doing business with the Department and firms that are
certified through North Carolina’s Unified Certification Program is available in the Directory of
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Transportation Firms. The Directory can be accessed by the link on the Department’s homepage
or by entering https://apps.dot.state.nc.us/vendor/directory/ in the address bar of your web
browser. Only firms identified as DBE certified in the Directory can be utilized to meet the
contract goals.

The listing of an individual firm in the Department’s directory shall not be construed as an
endorsement of the firm’s capability to perform certain work.

Listing of DBE Subcontractors in Contract

Only those DBE firms with current certification are acceptable for listing in the
Proposer's submittal of DBE participation. The Design-Build Team shall indicate the
following required information:

(1) If the goal is more than zero, Proposers at the time the Price Proposal is
submitted, shall submit a listing of DBE participation on the appropriate form (or
facsimile thereof) contained elsewhere in the RFP in order for the Price Proposal
to be considered responsive. Proposers shall indicate the total dollar value of the
DBE participation for the contract. If Proposers have no DBE participation, they
shall indicate this on the form “Listing of DBE Subcontractors” by entering the
word or number zero. This form shall be completed in its entirety. Blank forms
will not be deemed to represent zero participation. Price Proposals submitted
that do not have DBE participation indicated on the appropriate form will not be
read publicly during the opening of Price Proposals. The Department will not
consider these Price Proposals for award and the Price Proposal will be returned
to the Proposer.

(2)  If the goal is zero, Proposers at the time the Price Proposal is submitted, the
Proposer shall enter the word “zero” or number “0” or if there is participation, add
the value on the “Listing of DBE Subcontractors” (or facsimile thereof) contained
elsewhere in the RFP.

Written Documentation — Letter of Intent

The Proposer shall submit written documentation of the Proposer’s commitment to use a DBE
subcontractor whose participation it submits to meet a contract goal and written confirmation
from each DBE, listed in the proposal, indicating their participation in the contract. This
documentation shall be submitted on the Department’s form titled “Letter of Intent to Perform as
a Subcontractor”. This letter of intent form is available at:

http://www.ncdot.org/doh/preconstruct/ps/contracts/letterofintent.pdf.

It shall be received in the office of the State Contractor Utilization Engineer no later than 12:00
noon of the sixth calendar day following opening of Price Proposals.

If the Proposer fails to submit the letter of intent from each committed DBE listed in the proposal
indicating their participation in the contract, the DBE participation will not count toward meeting
the goal.
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Counting DBE Participation toward Meeting DBE Goal of Zero or More

(A)

(B)

©

If a firm is determined to be an eligible DBE firm, the total dollar value of the
participation by the DBE will be counted toward the contract requirement. The total
dollar value of participation by a certified DBE will be based upon the value of work
actually performed by the DBE and the actual payments to DBE firms by the Design-
Build Team.

When a DBE performs as a participant in a joint venture, the Design-Build Team may
count toward its DBE goal a portion of the total value of participation with the DBE in
the joint venture, that portion of the total dollar value being a distinct clearly defined
portion of work that the DBE performs with its forces.

(1)

2)

)

The Design-Build Team may count toward its DBE requirement only
expenditures to DBEs that perform a commercially useful function in the work of
a contract. A DBE performs a commercially useful function when it is
responsible for execution of the work of the contract and is carrying out its
responsibilities by actually performing, managing, and supervising the work
involved. To perform a commercially useful function, the DBE shall also be
responsible with respect to materials and supplies used on the contract, for
negotiating price, determining quality and quantity, ordering the material and
installing (where applicable) and paying for the material itself. To determine
whether a DBE is performing a commercially useful function, the Department
will evaluate the amount of work subcontracted, industry practices, whether the
amount the firm is to be paid under the contract is commensurate with the work it
is actually performing and the DBE credit claimed for its performance of the
work, and other relevant factors.

A DBE may enter into subcontracts. Work that a DBE subcontracts to another
DBE firm may be counted toward the contract requirement. Work that a DBE
subcontracts to a non-DBE firm does not count toward the contract requirement.
If a DBE contractor or subcontractor subcontracts a significantly greater portion
of the work of the contract than would be expected on the basis of standard
industry practices, the DBE shall be presumed not to be performing
a commercially useful function. The DBE may present evidence to rebut this
presumption to the Department for commercially useful functions. The
Department's decision on the rebuttal of this presumption is subject to review by
the Federal Highway Administration but is not administratively appealable to
USDOT.

The following factors will be used to determine if a DBE trucking firm is
performing a commercially useful function.

(a) The DBE shall be responsible for the management and supervision of the
entire trucking operation for which it is responsible on a particular
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(E)

(b)

(c)

(d)

(e)
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contract, and there shall not be a contrived arrangement for the purpose of
meeting DBE goals.

The DBE shall itself own and operate at least one fully licensed, insured,
and operational truck used on the contract.

The DBE receives credit for the total value of the transportation services it
provides on the contract using trucks it owns, insures, and operates using
drivers it employs.

The DBE may lease trucks from another DBE firm, including an owner-
operator who is certified as a DBE. The DBE who leases trucks from
another DBE receives credit for the total value of the transportation
services the lessee DBE provides on the contract.

The DBE may also lease trucks from a non-DBE firm, including from an
owner-operator. The DBE who leases trucks from a non-DBE is entitled to
credit for the total value of transportation services provided by non-DBE
lessees not to exceed the value of transportation services provided by
DBE-owned trucks on the contract. Additional participation by non-DBE
lessees receives credit only for the fee or commission it receives as a result
of the lease arrangement. The value of services performed under lease
agreements between the DBE and the Design-Build Team shall not count
towards the contract requirement.

For purposes of this paragraph, a lease shall indicate that the DBE has
exclusive use of and control over the truck. This does not preclude the
leased truck from working for others during the term of the lease with the
consent of the DBE, so long as the lease gives the DBE absolute priority
for use of the leased truck. Leased trucks shall display the name and
identification number of the DBE.

A Design-Build Team may count toward its DBE requirement 60 percent of its
expenditures for materials and supplies required to complete the contract and obtained
from DBE regular dealer and 100 percent of such expenditures to a DBE manufacturer.

A Design-Build Team may count toward its DBE requirement the following expenditures
to DBE firms that are not manufacturers or regular dealers:

(1) The fees or commissions charged by a DBE firm for providing a bona fide
service, such as providing bonds or insurance specifically required for the
performance of a DOT-assisted contract, provided the fees or commissions are
determined to be reasonable and not excessive as compared with fees and
commissions customarily allowed for similar services.
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(2) The fees or commissions charged for assistance in the procurement of the
materials and supplies, or for transportation charges for the delivery of materials
or supplies required on a job site (but not the cost of the materials and supplies
themselves), provided the fees are not from a manufacturer or regular dealer and
provided the fees are determined to be reasonable and not excessive as compared
with fees customarily allowed for similar services.

Good Faith Effort for Projects with Goals More than Zero

If the DBE participation submitted in the Price Proposal by the Proposer with the apparent
adjusted low price does not meet or exceed the DBE contract goal, this Proposer shall submit to
the Department documentation of its good faith efforts made to reach the contract goal. One
complete set and 9 copies of this information shall be received in the office of the State
Contractor Utilization Engineer no later than 12:00 noon of the sixth calendar day following
opening of Price Proposals. Where the information submitted includes repetitious solicitation
letters it will be acceptable to submit a representative letter along with a distribution list of the
firms that were solicited. Documentation of DBE quotations shall be a part of the good faith
effort submittal as necessary to demonstrate compliance with the factors listed below which the
Department considers in judging good faith efforts. This documentation may include written
subcontractor quotations, telephone log notations of verbal quotations, or other types of
quotation documentation.

The following factors will be used to determine if the Proposer has made adequate good faith
effort:

(A)  Whether the Proposer attended any pre-bid meetings that were scheduled by the
Department to inform DBESs of subcontracting opportunities.

(B)  Whether the Proposer provided solicitations through all reasonable and available means
(e.g. advertising in newspapers owned and targeted to the Disadvantaged at least
10 calendar days prior to Price Proposal opening). Whether the Proposer provided written
notice to all DBEs listed in the NCDOT Directory of Transportation Firms, within the
Divisions and surrounding Divisions where the project is located, that specialize in the
areas of work (as noted in the DBE Directory) that the Proposer will be subletting.

(C)  Whether the Proposer followed up initial solicitations of interests by contacting DBEs to
determine with certainty whether they were interested. If a reasonable amount of DBEs
within the targeted Divisions do not provide an intent to quote or no DBEs specialize in
the subcontracted areas, the Proposer shall notify DBEs outside of the targeted Divisions
that specialize in the subcontracted areas, and contact the Director of Business and
Opportunity Workforce Development to give notification of the Proposer's inability to get
DBE quotes.

(D)  Whether the Proposer selected portions of the work to be performed by DBEs in order to

increase the likelihood of meeting the contract goals. This includes, where appropriate,
breaking out contract work items into economically feasible units to facilitate DBE
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participation, even when the Proposer might otherwise perform these work items with its
own forces.

(E)  Whether the Proposer provided interested DBEs with adequate and timely information
about the plans, specifications and requirements of the contract.

(F)  Whether the Proposer negotiated in good faith with interested DBEs without rejecting
them as unqualified without sound reasons based on a thorough investigation of their
capabilities. Any rejection should be noted in writing with a description as to why an
agreement could not be reached.

(G)  Whether quotations were received from interested DBE firms but rejected as
unacceptable without sound reasons why the quotations were considered unacceptable.
The fact that the DBE firms quotation for the work is not the lowest quotation received
will not in itself be considered as a sound reason for rejecting the quotation as
unacceptable. The fact that the Proposer has the ability and / or desire to perform the
contract work with its own forces will not be considered as sound reason for rejecting a
DBE quote. Nothing in this provision shall be construed to require the Proposer to accept
unreasonable quotes in order to satisfy contract goals.

(H)  Whether the Proposer specifically negotiated with subcontractors to assume part of the
responsibility to meet the contract DBE goal when the work to be sublet includes
potential for DBE participation.

@ Whether the Proposer made any efforts and / or offered assistance to interested DBEs in
obtaining the necessary equipment, supplies, materials, insurance, and / or bonding to
satisty the work requirements in the RFP.

@)) Any other evidence that the Proposer submits which show that the Proposer has made
reasonable good faith efforts to meet the contract goal.

If a Proposer is the Proposer with the apparent adjusted low price or apparent lowest responsive
bidder on more than one project within the same letting located in the same geographic area of
the state, as a part of the good faith effort the Department will consider allowing the Proposer to
combine the DBE participation as long as the overall DBE goal value of the combined projects is
achieved.

If the Department does not award the contract to the Proposer with the apparent adjusted low
price, the Department reserves the right to award the contract to the Proposer with the next
apparent adjusted low price that can satisfy the Department that the contract goal can be met or
that adequate good faith efforts have been made to meet the goal.

DBE Replacement

The Design-Build Team shall not terminate a committed DBE subcontractor for convenience or
perform the work with its own forces or those of an affiliate. If the Design-Build Team fails to
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demonstrate reasonable efforts to replace a committed DBE firm that does not perform as
intended with another committed DBE firm or completes the work with its own forces without
the Engineer’s approval, the Design-Build Team and any of its affiliated companies may be
disqualified from further bidding for a period of up to 6 months.

The Design-Build Team shall comply with the following for replacement of committed DBE.

A)

(B)

Performance Related Replacement

When a DBE is terminated or fails to complete its work on the contract for any reason,
the Design-Build Team shall take all necessary, reasonable steps to replace the DBE
subcontractor with another DBE subcontractor to perform at least the same amount of
work as the DBE that was terminated. The Design-Build Team is encouraged to first
attempt to find another DBE firm to do the same work as the DBE that was being
terminated.

To demonstrate necessary, reasonable good faith efforts, the Design-Build Team shall
document the steps they have taken to replace any DBE subcontractor who is unable to
perform successfully with another DBE subcontractor. Such documentation shall include
but not be limited to the following:

(1) Copies of written notification to DBEs that their interest is solicited in
subcontracting the work defaulted by the previous DBE subcontractor or in
subcontracting other items of work in the contract.

(2) Efforts to negotiate with DBEs for specific subbids including, at a minimum:

(a) The names, addresses, and telephone numbers of DBEs who were
contacted.

(b) A description of the information provided to DBEs regarding the plans
and specifications for portions of the work to be performed.

3) For each DBE contacted but rejected as unqualified, the reasons for the Design-
Build Team’s conclusion.

(4) Efforts made to assist the DBEs contacted, if needed, in obtaining bonding or
insurance required by the Design-Build Team.

Decertification Replacement
(1) When a committed DBE is decertified by the Department after a Request for
Subcontract has been received by the Department, the Department will not require

the Design-Build Team to solicit replacement DBE participation equal to the
remaining work to be performed by the decertified firm. The participation equal
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to the remaining work performed by the decertified firm will count toward the
contract requirement.

(2) When a committed DBE is decertified prior to the Department receiving
a Request for Subcontract for the named DBE firm, the Design-Build Team shall
take all necessary and reasonable steps to replace the DBE subcontractor with
another DBE subcontractor to perform at least the same amount of work to meet
the contract goal or demonstrate that it has made a good faith effort to do so.

Changes in the Work

When the Engineer makes changes that result in the reduction or elimination of work to be
performed by a committed DBE, the Design-Build Team will not be required to seek additional
participation. When the Engineer makes changes that result in additional work to be performed
by a DBE based upon the Design-Build Team’s commitment, the DBE shall participate in
additional work to the same extent as the DBE participated in the original contract work.

When the Engineer makes changes that result in extra work, which has more than a minimal
impact on the contract amount, the Design-Build Team shall seek additional participation by
DBEs unless otherwise approved by the Engineer.

When the Engineer makes changes that result in an alteration of plans or details of construction
and a portion or all of work had been expected to be performed by a committed DBE, the
Design-Build Team shall seek participation by DBEs unless otherwise approved by the Engineer.

When the Design-Build Team requests changes in the work that result in the reduction or
elimination of work that the Design-Build Team committed to be performed by a DBE, the
Design-Build Team shall seek additional participation by DBEs equal to the reduced DBE
participation caused by the changes.

Reports

A Subcontract Approval Form shall be submitted for all work which is to be performed by a
DBE subcontractor, both committed and non-committed subcontractors. The Department
reserves the right to require copies of actual subcontract agreements involving DBE
subcontractors.

Within 30 calendar days of entering into an agreement with a DBE for materials, supplies or
services, not otherwise documented by a Request for Subcontract as specified above, the Design-
Build Team shall furnish the Engineer a copy of the agreement. The documentation should also
indicate the percentage (60% or 100%) of expenditures claimed for DBE credit.

All certifications will be considered a part of the project records, and consequently will be

subject to penalties under Federal Law associated with falsifications of records related to
projects.
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Reporting Disadvantaged Business Enterprise Participation

(A)  The Design-Build Team shall provide the Engineer with an accounting of payments made
to Disadvantaged Business Enterprise firms, including material suppliers, contractors at
all levels (prime, subcontractor, or second tier subcontractor). This accounting shall be
furnished to the Engineer for any given month by the end of the following month.
Failure to submit this information accordingly may result in the following action:

(1) Withholding of money due in the next partial pay estimate; or
(2) Removal of any affiliated company of the Design-Build Team from the
Department’s appropriate prequalified list or the removal of other entities from

the approved subcontractors list.

(B) The Design-Build Team shall report the accounting of payments through the
Department’s DBE Payment Tracking System, which is located at:

https://apps.dot.state.nc.us/Vendor/PaymentTracking/.

The Design-Build Team shall also provide the Engineer an affidavit attesting the
accuracy of the information submitted in the Payment Tracking System. This too shall be
submitted for any given month by the end of the following month.

(C)  Design-Build Teams reporting transportation services provided by non-DBE lessees shall
evaluate the value of services provided during the month of the reporting period only.

Prior to payment of the final estimate, the Design-Build Team shall furnish an accounting of total
payment to each DBE. A responsible fiscal officer of the payee contractor, subcontractor, or
second tier subcontractor who can attest to the date and amounts of the payments shall certify
that the accounting is correct.

While each contractor (prime, subcontractor, 2nd tier subcontractor) is responsible for accurate
accounting of payments to DBEs, it shall be the prime contractor’s responsibility to report all
monthly and final payment information in the correct reporting manner.

Failure on the part of the Design-Build Team to submit the required information in the time
frame specified may result in the disqualification of that Design-Build Team and any of its
affiliated companies from further bidding until the required information is submitted.

Failure on the part of any subcontractor to submit the required information in the time frame

specified may result in the disqualification of that contractor and any affiliate companies from
working on any DOT project until the required information is submitted.
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Failure to Meet Contract Requirements

Failure to meet contract requirements in accordance with Article 102-16(J) of the Standard
Specifications may be cause to disqualify the Design-Build Team.

CERTIFICATION FOR FEDERAL-AID CONTRACTS
(3-21-90) DBI G85

The Proposer certifies, by signing and submitting a Design-Build Proposal, to the best of his or
her knowledge and belief, that:

(1) No Federal appropriated funds have been paid or will be paid, by or on behalf of the
undersigned, to any person for influencing or attempting to influence an officer or
employee of any Federal agency, a Member of Congress, an officer or employee of
Congress, or an employee of a Member of Congress in connection with the awarding of
any Federal contract, the making of any Federal grant, the making of any Federal loan,
the entering into of any cooperative agreement, and the extension, continuation, renewal,
amendment, or modification of any Federal contract, grant, loan, or cooperative
agreement.

(2) If any funds other than Federal appropriated funds have been paid or will be paid to any
person for influencing or attempting to influence an officer or employee of any Federal
agency, a Member of Congress, an officer or employee of Congress, or an employee of a
Member of Congress in connection with this Federal contract, grant, loan, or cooperative
agreement, the undersigned shall complete and submit Standard Form-LLL, Disclosure
Form to Report Lobbying, in accordance with its instructions.

This certification is a material representation of fact upon which reliance was placed when this
transaction was made or entered into. Submission of this certification is a prerequisite for making
or entering into this transaction imposed by Section 1352, Title 31, U.S. Code. Any person who
fails to file the required certification shall be subject to a civil penalty of not less than $10,000
and not more than $100,000 for each such failure.

The Proposer also agrees by submitting a Design-Build Proposal that he or she shall require that
the language of this certification be included in all lower tier subcontracts, which exceed
$100,000 and that all such sub-recipients shall certify and disclose accordingly.

CONTRACTOR'S LICENSE REQUIREMENTS

(7-195) DB1 G88

If the Design-Build Team does not hold the proper license to perform any plumbing, heating, air
conditioning, or electrical work in this contract, he will be required to sublet such work to a
contractor properly licensed in accordance with Article 2 of Chapter 87 of the General Statutes
(licensing of heating, plumbing, and air conditioning contractors) and Article 4 of Chapter 87 of
the General Statutes (licensing of electrical contractors).
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U.S. DEPARTMENT OF TRANSPORTATION HOTLINE
(11-22-94) DBI1 G100

To report bid rigging activities call: ~ 1-800-424-9071

The U.S. Department of Transportation (DOT) operates the above toll-free hotline Monday
through Friday, 8:00 a.m. to 5:00 p.m. eastern time. Anyone with knowledge of possible bid
rigging, bidder collusion, or other fraudulent activities should use the hotline to report such
activities.

The hotline is part of the DOT's continuing effort to identify and investigate highway
construction contract fraud and abuse. It is operated under the direction of the DOT Inspector
General. All information will be treated confidentially and caller anonymity will be respected.

SUBSURFACE INFORMATION
(3-22-07) DBI1 G119

Available subsurface information will be provided on this project. The Design-Build Team shall
be responsible for additional investigations and for verifying the accuracy of the subsurface
information supplied by the Department.

BID DOCUMENTATION

(1-1-02) (Rev. 10-19-10) DB1 G142

General

The successful Design-Build Team shall submit the original, unaltered bid documentation or a
certified copy of the original, unaltered bid documentation used to prepare the Price Proposal for
this contract to the Department within 10 days after receipt of notice of award of contract. Such
documentation shall be placed in escrow with a banking institution or other bonded document
storage facility selected by the Department.

The Department will not execute the contract until the original, unaltered bid documentation or a
certified copy of the original, unaltered bid documentation has been received by the Department.

Terms

Bid Documentation — Bid Documentation shall mean all written information, working papers,
computer printouts, electronic media, charts, and all other data compilations which contain or
reflect information, data, and calculations used by the Proposer in the preparation of the Price
Proposal. The term bid documentation includes, but is not limited to, Design-Build Team
equipment rates, Design-Build Team overhead rates, labor rates, efficiency or productivity
factors, arithmetical calculations, and quotations from subcontractors and material suppliers to
the extent that such rates and quotations were used by the Proposer in formulating and
determining the Price Proposal. The term bid documentation also includes any manuals, which
are standard to the industry used by the Proposer in determining the Price Proposal. Such
manuals may be included in the bid documentation by reference. Such reference shall include
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the name and date of the publication and the publisher. Bid Documentation does not include bid
documents provided by the Department for use by the Proposer in bidding on this project.

Design-Build Team’s Representative — Officer of the Prime Contractor’s company; if not an
officer, the Contractor shall supply a letter signed and notarized by an officer of the Prime
Contractor’s company, granting permission for the representative to sign the escrow agreement
on behalf of the Prime Contractor.

Escrow Agent — Officer of the select banking institution or other bonded document storage
facility authorized to receive and release bid documentation.

Escrow Agreement Information

A copy of the Escrow Agreement will be mailed to the Proposer with the notice of award for
informational purposes. The Proposer and Department will sign the actual Escrow Agreement at
the time the bid documentation is delivered to the escrow agent.

Failure to Provide Bid Documentation

The Proposer’s failure to provide the original, unaltered bid documentation or a certified copy of
the original, unaltered bid documentation within 10 days after the notice of award is received by
him may be just cause for rescinding the award of the contract and may result in the removal of
the Proposer from the Department’s list of qualified bidders for a period of up to 180 days.
Award may then be made to the Proposer with the next lowest adjusted price or the work may be
readvertised and constructed under the contract or otherwise, as the Department may decide.

Submittal of Bid Documentation

(A) Delivery - A representative of the Proposer shall deliver the original, unaltered bid
documentation or a certified copy of the original, unaltered bid documentation to the
Department, in a container suitable for sealing, within 10 days after the notice of award is
received by him. Bid documentation will be considered a certified copy if the Proposer
includes a letter to the Department from a chief officer of the company stating that the
enclosed documentation is an EXACT copy of the original documentation. The letter
shall be signed by a chief officer of the company, have the person’s name and title typed
below the signature, and the signature shall be notarized at the bottom of the letter.

(B)  Packaging — The container shall be no larger than 15.5 inches in length by 12 inches wide
by 11 inches high and shall be water resistant. The container shall be clearly marked on
the face and the back of the container with the following information: Bid
Documentation, Proposer’s Name, Proposer’s Address, Date of Escrow Submittal,
Contract Number, TIP Number if applicable, and County.
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Affidavit

In addition to the bid documentation, an affidavit signed under oath by an individual authorized
by the Proposer to execute the bid shall be included. The affidavit shall list each bid document
with sufficient specificity so a comparison may be made between the list and the bid
documentation to ensure that all of the bid documentation listed in the affidavit has been
enclosed. The affidavit shall attest that the affiant has personally examined the bid
documentation, that the affidavit lists all of the documents used by the Proposer to determine the
Price Proposal for this project, and that all such bid documentation has been included.

Verification

Upon delivery of the bid documentation, the Department's Contract Officer and the Proposer's
representative will verify the accuracy and completeness of the bid documentation compared to
the affidavit. Should a discrepancy exist, the Proposer's representative shall immediately furnish
the Department's Contract Officer with any other needed bid documentation. The Department's
Contract Officer upon determining that the bid documentation is complete will, in the presence
of the Proposer's representative, immediately place the complete bid documentation and affidavit
in the container and seal it. Both parties will deliver the sealed container to the escrow agent for
placement in a safety deposit box, vault, or other secure accommodation.

Confidentiality of Bid Documentation

The bid documentation and affidavit in escrow are, and will remain, the property of the Proposer.
The Department has no interest in, or right to, the bid documentation and affidavit other than to
verify the contents and legibility of the bid documentation unless the Design-Build Team gives
written notice of intent to file a claim, files a written claim, files a written and verified claim, or
initiates litigation against the Department. In the event of such written notice of intent to file a
claim, filing of a written claim, filing a written and verified claim, or initiation of litigation
against the Department, or receipt of a letter from the Design-Build Team authorizing release,
the bid documentation and affidavit may become the property of the Department for use in
considering any claim or in litigation as the Department may deem appropriate.

Any portion or portions of the bid documentation designated by the Proposer as a trade secret at
the time the bid documentation is delivered to the Department's Contract Officer shall be
protected from disclosure as provided by G.S. 132-1.2.

Duration and Use

The bid documentation and affidavit shall remain in escrow until 60 calendar days from the time
the Contractor receives the final estimate; or until such time as the Design-Build Team:

(A)  Gives written notice of intent to file a claim,

(B)  Files a written claim,

(C)  Files a written and verified claim,

(D) Initiates litigation against the Department related to the contract; or

30



C 202185 (B-2500) Project Special Provisions Dare County

(E)  Authorizes in writing its release.

Upon the giving of written notice of intent to file a claim, filing a written claim, filing a written
and verified claim, or the initiation of litigation by the Design-Build Team against the
Department, or receipt of a letter from the Design-Build Team authorizing release, the
Department may obtain the release and custody of the bid documentation.

The Proposer certifies and agrees that the sealed container placed in escrow contains all of the
bid documentation used to determine the Price Proposal and that no other bid documentation
shall be relevant or material in litigation over claims brought by the Design-Build Team arising
out of this contract.

Release of Bid Documentation to the Contractor

If the bid documentation remains in escrow 60 calendar days after the time the Design-Build
Team receives the final estimate and the Design-Build Team has not filed a written claim, filed a
written and verified claim, or has not initiated litigation against the Department related to the
contract, the Department shall instruct the escrow agent to release the sealed container to the
Prime Contractor.

The Contractor will be notified by certified letter from the escrow agent that the bid
documentation will be released to the Contractor. The Contractor or his representative shall
retrieve the bid documentation from the escrow agent within 30 days of the receipt of the
certified letter. If the Contractor does not receive the documents within 30 days of the receipt of
the certified letter, the Department will contact the Contractor to determine final dispersion of
the bid documentation.

Payment

The cost of the escrow will be bourne by the Department. There will be no separate payment for
all costs of compilation of the data, container, or verification of the bid documentation. Payment
at the various contract unit or lump sum prices in the contract will be full compensation for all
such costs.

TWELVE MONTH GUARANTEE
(7-15-03) DBI G145

(A)  The Design-Build Team shall guarantee materials and workmanship against latent and
patent defects arising from faulty materials, faulty workmanship or negligence for a
period of twelve months following the date of final acceptance of the work for
maintenance and shall replace such defective materials and workmanship without cost to
the Department. The Design-Build Team will not be responsible for damage due to
normal wear and tear, for negligence on the part of the Department, and / or for use in
excess of the design.

(B)  Where items of equipment or material carry a manufacturer’s guarantee for any period in
excess of twelve months, then the manufacturer’s guarantee shall apply for that particular
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piece of equipment or material. The Department’s first remedy shall be through the
manufacturer although the Design-Build Team shall be responsible for invoking the
warranted repair work with the manufacturer. The Design-Build Team’s responsibility
shall be limited to the term of the manufacturer’s guarantee. NCDOT would be afforded
the same warranty as provided by the Manufacturer.

This guarantee provision shall be invoked only for major components of work in which the
Design-Build Team would be wholly responsible for under the terms of the contract. Examples
would include pavement structures, bridge components, and sign structures. This provision will
not be used as a mechanism to force the Design-Build Team to return to the project to make
repairs or perform additional work that the Department would normally compensate the Design-
Build Team for. In addition, routine maintenance activities (i.e. mowing grass, debris removal,
ruts in earth shoulders,) are not parts of this guarantee.

Appropriate provisions of the payment and/or performance bonds shall cover this guarantee for
the project. In addition, failure on the part of the responsible entity(ies) of the Design-Build
Team to perform guarantee work within the terms of this provision shall be just cause to remove
the responsible entity(ies) from the Department’s corresponding prequalified list. The Design-
Build Team will be removed for a minimum of 6 months and will be reinstated only after all
work has been corrected and the Design-Build Team requests reinstatement in writing.

To ensure uniform application statewide the Division Engineer will forward details regarding the
circumstances surrounding any proposed guarantee repairs to the Chief Engineer for review and
approval prior to the work being performed.

CLEARING AND GRUBBING
(01-22-08) DB2 RO1

Perform clearing on this project to the limits established by Method “III” shown on Standard
No. 200.03 of the 2006 NCDOT Roadway Standard Drawings.

Revise the 2006 Standard Specifications for Roads and Structures as follows:
Page 2-2, Article 200-3, Clearing, add the following as the 6th paragraph:
At bridge sites, clear to within 5 feet of the edge of the easement beginning at a station 3 feet

back of the beginning extremity of the structure and ending at a station 3 feet beyond the ending
extremity of the structure.
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SHPO DOCUMENTATION FOR BORROW / WASTE SITES
(12-18-07) DBS§ R02

Revise the 2006 Standard Specifications for Roads and Structures as follows:
Division 2 Earthwork

Page 2-16, Subarticle 230-1(D), add the words: The Contractor specifically waives as the first
words of the sentence.

Page 2-17, Subarticle 230-4(B) Contractor Furnished Sources, first paragraph, first
sentence replace with the following:

Prior to the approval of any borrow sources developed for use on any project, obtain
certification from the State Historic Preservation Officer of the State Department of Cultural
Resources certifying that the removal of the borrow material from the borrow sources(s) will
have no effect on any known district, site building, structure, or object, architectural and / or
archaeological that is included or eligible for inclusion in the National Register of Historic
Places.

Division 8 Incidentals

Page 8-9, Article 802-2 General Requirements, add the following as the 1st paragraph:

Prior to the removal of any waste from any project, obtain certification from the State
Historic Preservation Officer of the State Department of Cultural Resources certifying that
the deposition of the waste material to the proposed waste area will have no effect on any
known district, site building, structure, or object, architectural and / or archaeological that is
included or eligible for inclusion in the National Register of Historic Places. Furnish a copy
of this certification to the Engineer prior to performing any work in the proposed waste site.

Page 8-10, Article 802-2, General Requirements, 4th paragraph, add the following as the
2nd sentence:

The Department’s borrow and waste site reclamation procedures for contracted projects is
available on the NCDOT website and shall be used for all borrow and waste sites on this
project.

EROSION & SEDIMENT CONTROL / STORMWATER CERTIFICATION
(1-16-07) (Rev 11-16-10) DBI G180

General

Schedule and conduct construction activities in a manner that will minimize soil erosion and the
resulting sedimentation and turbidity of surface waters. Comply with the requirements herein
regardless of whether or not a National Pollutant Discharge Elimination System (NPDES) permit
for the work is required.
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Establish a chain of responsibility for operations and subcontractors’ operations to ensure that
the Erosion and Sediment Control / Stormwater Pollution Prevention Plan is implemented and
maintained over the life of the contract.

(A)

(B)

©

(D)

Certified Supervisor — Provide a certified Erosion and Sediment Control / Stormwater
(E&SC/SW) Supervisor to manage the Design-Build Team and subcontractor(s)
operations, ensure compliance with Federal, State and Local ordinances and regulations,
and to manage the Quality Control Program.

Certified Foreman — Provide a certified, trained foreman for each construction operation
that increases the potential for soil erosion or the possible sedimentation and turbidity of
surface waters.

Certified Installer — Provide a certified installer to install or direct the installation for
erosion and sediment control / stormwater practices.

Certified Designer — Provide a certified designer for the design of the erosion and
sediment control / stormwater component of reclamation plans and, if applicable, for the
design of the project erosion and sediment control / stormwater plan.

Roles and Responsibilities

(A) Certified Erosion and Sediment Control / Stormwater Supervisor - The Certified

Supervisor shall be Level II and responsible for ensuring erosion and sediment
control / stormwater plan is adequately implemented and maintained on the
project and for conducting the quality control program. The Certified Supervisor
shall be on the project within 24 hours notice from initial exposure of an erodible
surface to the project’s final acceptance. Perform the following duties:

(1)

(a) Manage Operations - Coordinate and schedule the work of subcontractors
so that erosion and sediment control / stormwater measures are fully
executed for each operation and in a timely manner over the duration of
the contract.

(b) Prepare the required National Pollutant Discharge Elimination System
(NPDES) Inspection Record and submit to the Engineer.

(c) Attend all weekly or monthly construction meetings to discuss the findings
of the NPDES inspection and other related issues.

(d) Implement the erosion and sediment control / stormwater site plans
requested.

(e) Provide any needed erosion and sediment control / stormwater practices
for the Design-Build Team’s temporary work not shown on the plans, such
as, but not limited to work platforms, temporary construction, pumping
operations, plant and storage yards, and cofferdams.
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2)

6] Acquire applicable permits and comply with requirements for borrow pits,
dewatering, and any temporary work conducted by the Design-Build Team
in jurisdictional areas.

(2) Conduct all erosion and sediment control / stormwater work in a timely
and workmanlike manner.

(h) Fully perform and install erosion and sediment control / stormwater work
prior to suspension of the work.

(1) Coordinate with Department, Federal, State and Local Regulatory
agencies on resolution of erosion and sediment control / stormwater issues
due to the Design-Build Team’s operations.

() Ensure that proper cleanup occurs from vehicle tracking on paved surfaces
and / or any location where sediment leaves the Right-of-Way.

(k) Have available a set of erosion and sediment control/stormwater plans that
are initialed and include the installation date of Best Management
Practices.  These practices shall include temporary and permanent
groundcover and be properly updated to reflect necessary plan and field
changes for use and review by Department personnel as well as regulatory
agencies.

Requirements set forth under the NPDES Permit — The Department's NPDES
Stormwater permit (NCS000250) outlines certain objectives and management
measures pertaining to construction activities. The permit references
NCGO010000, General Permit to Discharge Stormwater under the NPDES, and
states that the Department shall incorporate the applicable requirements into its
delegated Erosion and Sediment Control Program for construction activities
disturbing one or more acres of land. The Department further incorporates these
requirements on all contracted bridge and culvert work at jurisdictional waters,
regardless of size. Some of the requirements are, but are not limited to:

(a) Control project site waste to prevent contamination of surface or ground
waters of the state, i.e. from equipment operations/maintenance
construction materials, concrete washout, chemicals, litter, fuels,
lubricants, coolants, hydraulic fluids, any other petroleum products, and
sanitary waste.

(b) Inspect erosion and sediment control / stormwater devices and stormwater
discharge outfalls at least once every 7 calendar days, twice weekly for
construction related Federal Clean Water Act, Section 303(d) impaired
streams with turbidity violations, and within 24 hours after a significant
rainfall event of 0.5 inches within a 24-hour period.

(c) Maintain an onsite rain gauge or use the Department’s Multi-Sensor
Precipitation Estimate website to maintain a daily record of rainfall
amounts and dates.

(d) Maintain erosion and sediment control / stormwater inspection records for
review by Department and Regulatory personnel upon request.

(e) Implement approved reclamation plans on all borrow pits, waste sites and
staging areas.
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®
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(h)
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Maintain a log of turbidity test results as outlined in the Department's
Procedure for Monitoring Borrow Pit Discharge.

Provide secondary containment for bulk storage of liquid materials.
Provide training for employees concerning general erosion and sediment
control / stormwater awareness, the Department's NPDES Stormwater
Permit NCS000250 requirements, and the requirements of the General
Permit, NCG010000.

Report violations of the NPDES permit to the Engineer immediately who
will notify the Division of Water Quality Regional Office within 24 hours
of becoming aware of the violation.

Quality Control Program - Maintain a quality control program to control erosion,
prevent sedimentation and follow provisions/conditions of permits. The quality
control program shall:

(a)
(b)
(©)
(d)
(e)
®

(2
(h)
(i)
Q)

Follow permit requirements related to the Design-Build Team and
subcontractors’ construction activities.

Ensure that all operators and / or subcontractor(s) on site have the proper
erosion and sediment control / stormwater certification.

Notify the Engineer when the required certified erosion and sediment
control / stormwater personnel are not available on the job site when
needed.

Conduct the inspections required by the NPDES permit.

Take corrective actions in the proper timeframe as required by the NPDES
permit for problem areas identified during the NPDES inspections.
Incorporate erosion control into the work in a timely manner and stabilize
disturbed areas with mulch / seed or vegetative cover on a section-by-
section basis.

Use flocculants approved by state regulatory authorities where appropriate
and where required for turbidity and sedimentation reduction.

Ensure proper installation and maintenance of temporary erosion and
sediment control devices.

Remove temporary erosion or sediment control devices when they are no
longer necessary as agreed upon by the Engineer.

The Design-Build Team’s quality control and inspection procedures shall
be subject to review by the Engineer. Maintain NPDES inspection records
and make records available at all times for verification by the Engineer.

Certified Foreman - At least one Certified Foreman shall be onsite for each type
of work listed herein during the respective construction activities to control
erosion, prevent sedimentation and follow permit provisions:

(1
)

3)

Foreman in charge of grading activities

Foreman in charge of bridge or culvert construction over jurisdictional
areas

Foreman in charge of utility activities
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©)

(D)

The Design-Build Team may request to use the same person as the Level II
Supervisor and Level II Foreman. This person shall be onsite whenever
construction activities as described above are taking place. This request shall be
approved by the Engineer prior to work beginning.

The Design-Build Team may request to name a single Level II Foreman to
oversee multiple construction activities on small bridge or culvert replacement
projects. This request shall be approved by the Engineer prior to work beginning.

Certified Installers - Provide at least one onsite, Level I Certified Installer for
each of the following erosion and sediment control / stormwater crew:

(1) Seeding and Mulching

(2) Temporary Seeding

3) Temporary Mulching

4) Sodding

(%) Silt fence or other perimeter erosion / sediment control device installations

(6) Erosion control blanket installation

(7) Hydraulic tackifier installation

(8) Turbidity curtain installation

9) Rock ditch check / sediment dam installation

(10)  Ditch liner / matting installation

(11)  Inlet protection

(12)  Riprap placement

(13)  Stormwater BMP installations (such as but not limited to level spreaders,
retention / detention devices)

(14)  Pipe installations within jurisdictional areas

If a Level I Certified Installer is not onsite, the Design-Build Team may substitute
a Level II Foreman for a Level I Installer, provided the Level II Foreman is not
tasked to another crew requiring Level II Foreman oversight.

Certified Designer — Include the certification number of the Level III-B Certified
Designer on the erosion and sediment control / stormwater component of all
reclamation plans and if applicable, the certification number of the Level III-A
Certified Designer on the design of the project erosion and sediment control /
stormwater plan.

Preconstruction Meeting

Furnish the names of the Certified Erosion and Sediment Control / Stormwater Supervisor,
Certified Foremen, Certified Installers and Certified Designers and notify the Engineer in
writing of changes in certified personnel over the life of the contract within 2 days of change.
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Ethical Responsibility

Any company performing work for the North Carolina Department of Transportation has the
ethical responsibility to fully disclose any reprimand or dismissal of an employee resulting from
improper testing or falsification of records.

Revocation or Suspension of Certification

Upon recommendation of the Chief Engineer - Operations to the certification entity, certification
for Supervisor, Certified Foreman, Certified Installer and Certified Designer may be revoked or
suspended with the issuance of an Immediate Corrective Action (ICA), Notice of Violation
(NOV), or Cease and Desist Order for erosion and sediment control / stormwater related issues.

The Chief Engineer may recommend suspension or permanent revocation of such certification
due to the following:

(A)  Failure to adequately perform the duties as defined within the certification
provision

(B)  Issuance of an ICA, NOV, or Cease and Desist Order

(C)  Failure to fully perform environmental commitments as detailed within the permit
conditions and specifications

(D)  Demonstration of erroneous documentation or reporting techniques

(E)  Cheating or copying another candidate’s work on an examination

(F) Intentional falsification of records

(G)  Directing a subordinate under direct or indirect supervision to perform any of the
above actions

(H)  Dismissal from a company for any of the above reasons

(D Suspension or revocation of one’s certification by another entity

Suspension or revocation of a certification will be sent by certified mail to the certificant and the
Corporate Head of the company that employs the certificant.

A certificant has the right to appeal any adverse action which results in suspension or permanent
revocation of certification by responding, in writing, to the Chief Engineer within 10 calendar
days after receiving notice of the proposed adverse action.

Chief Engineer - Operations
1537 Mail Service Center
Raleigh, NC 27699-1537

Failure to appeal within 10 calendar days will result in the proposed adverse action becoming
effective on the date specified on the certified notice. Failure to appeal within the time specified
will result in a waiver of all future appeal rights regarding the adverse action taken. The
certificant will not be allowed to perform duties associated with the certification during the
appeal process.
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The Chief Engineer will hear the appeal and make a decision within 7 days of hearing the appeal.
The decision of the Chief Engineer will be final and will be made in writing to the certificant.

If a certification is temporarily suspended, the certificant shall pass any applicable written
examination and any proficiency examination, at the conclusion of the specified suspension
period, prior to having the certification reinstated.

Measurement and Payment
Certified Erosion and Sediment Control / Stormwater Supervisor, Certified Foremen, Certified
Installers and Certified Designer will be incidental to the project for which no direct

compensation will be made.

PROCEDURE FOR MONITORING BORROW PIT DISCHARGE
(2-20-07) DBI G181

Water discharge from borrow pit sites shall not cause surface waters to exceed 50 NTUs
(nephelometric turbidity unit) in streams not designated as trout waters and 10 NTUs in streams,
lakes or reservoirs designated as trout waters. For lakes and reservoirs not designated as trout
waters, the turbidity shall not exceed 25 NTUs. If the turbidity exceeds these levels due to
natural background conditions, the existing turbidity level shall not be increased.

If during any operating day, the downstream water quality exceeds the standard, the Design-
Build Team shall do all of the following:

(A)  Either cease discharge or modify the discharge volume or turbidity levels to bring the
downstream turbidity levels into compliance, or

(B)  Evaluate the upstream conditions to determine if the exceedance of the standard is due to
natural background conditions. If the background turbidity measurements exceed the
standard, operation of the pit and discharge can continue as long as the stream turbidity
levels are not increased due to the discharge.

(C)  Measure and record the turbidity test results (time, date and sampler) at all defined
sampling locations 30 minutes after startup and at a minimum, one additional sampling of
all sampling locations during that 24-hour period in which the borrow pit is discharging.

(D)  Notify DWQ within 24 hours of any stream turbidity standard exceedances that are not
brought into compliance.

During the Design-Build Team's environmental assessment required by Article 230-4 of the
Standard Specifications, the Design-Build Team shall define the point at which the discharge
enters into the State’s surface waters and the appropriate sampling locations. Sampling locations
shall include points upstream and downstream from the point at which the discharge enters these
waters. Upstream sampling location shall be located so that it is not influenced by backwater
conditions and represents natural background conditions. Downstream sampling location shall
be located at the point where complete mixing of the discharge and receiving water has occurred.
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The discharge shall be closely monitored when water from the dewatering activities is introduced
into jurisdictional wetlands. Any time visible sedimentation (deposition of sediment) on the
wetland surface is observed, the dewatering activity shall be suspended until turbidity levels in
the stilling basin can be reduced to a level where sediment deposition does not occur. Staining of
wetland surfaces from suspended clay particles, occurring after evaporation or infiltration, does
not constitute sedimentation. No activities shall occur in wetlands that adversely affect the
functioning of a wetland. Visible sedimentation shall be considered an indication of possible
adverse impacts on wetland use.

The Engineer shall perform independent turbidity tests on a random basis. These results shall be
maintained in a log within the project records. Records will include, at a minimum, turbidity test
results, time, date and name of sampler. Should the Department’s test results exceed those of the
Design-Build Team’s test results, an immediate test shall be performed jointly with the results
superceding the previous test results of both the Department and the Design-Build Team.

The Design-Build Team shall use the NCDOT Turbidity Reduction Options for Borrow Pits
Matrix, available at http://www.ncdot.org/doh/preconstruct/ps/contracts/letting.html to plan,
design, construct, and maintain BMPs to address water quality standards. Tier I Methods include
stilling basins which are standard compensatory BMPs.  Other Tier I methods are
noncompensatory and shall be used when needed to meet the stream turbidity standards. Tier II
Methods are also noncompensatory and are options that may be needed for protection of rare or
unique resources or where special environmental conditions exist at the site which have led to
additional requirements being placed in the DWQ’s 401 Certifications and approval letters,
Isolated Wetland Permits, Riparian Buffer Authorization or a DOT Reclamation Plan’s
Environmental Assessment for the specific site. Should the Design-Build Team exhaust all Tier
I Methods on a site exclusive of rare or unique resources or special environmental conditions,
Tier II Methods may be required by regulators on a case by case basis per supplemental
agreement.

The Design-Build Team may use cation exchange capacity (CEC) values from proposed site
borings to plan and develop the Price Proposal for the project. CEC values exceeding 15
milliequivalents per 100 grams of soil may indicate a high potential for turbidity and should be
avoided when dewatering into surface water is proposed.

No additional compensation for monitoring borrow pit discharge will be paid.

CULVERT PIPE
(01-19-10) DB10R32

Revise the 2006 Standard Specifications for Roads and Structures as follows:
Page 10-67, Article 1032-1, replace (A), (B), (C), (D), (E) and (F) with the following:
(A) Coated corrugated metal culvert pipe and pipe arches.

(B) Coated corrugated metal end sections, coupling band and other accessories
©) Corrugated aluminum alloy structural plate pipe and pipe arches
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(D)  Corrugated aluminum alloy end sections, coupling band and other accessories
(E) Welded steel pipe

Page 10-69, Subarticle 1032-3(A)(5) Coating Repair, replace with the following:

Repair shall be in accordance with Section 1076-6 of the 2006 Standard Specifications
for Roads and Structures.

Subarticle 1032-3(A)(7) Aluminized Pipe, replace with the following:
Aluminized pipe shall meet all requirements herein, except that the pipe and coupling

bands shall be fabricated from aluminum coated steel sheet meeting the requirements of
AASHTO M274.

Page 10-71, Article 1032-4 Coated Culvert Pipe, replace (A), (1), (2), (3), (4), (B), (C), (D),
(E), (F) and (G) with the following:

(A)

(B)

Coatings for Steel Culvert Pipe or Pipe Arch

The below coating requirements apply for steel culvert pipe, pipe arch, end sections, tees,
elbows and eccentric reducers.

(1) Steel Culvert Pipe shall have an aluminized coating, meeting the requirement of
AASHTO M274.

(2) When shown on the plans developed by the Design-Build Team, and as approved
by the Engineer, a polymeric coating meeting the requirements of AASHTO
M246 for Type B coating may be substituted for aluminized coating.

Acceptance
Acceptance of coated steel culvert pipe, and its accessories, shall be based on, but not

limited to, visual inspections, classification requirements, check samples taken from
material delivered to the project, and conformance to the annual Brand Registration.

Page 10-73, Article 1032-5, sixth paragraph, third sentence, remove the word "spelter"

Page 10-74, 1032-7 Vitrified Clay Culvert Pipe, delete section in its entirety.

Page 10-75, Article 1032-8 Welded Steel Pipe, change title to WELDED STEEL PIPE FOR
DRAINAGE

Subarticle 1032-9(B) Plain Concrete Culvert Pipe, delete section in its entirety.

Page 10-77, Article 1032-10 Corrugated Polyethylene Culvert Pipe, change title to
CORRUGATED POLYETHYLENE (HDPE) CULVERT PIPE
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Add the following: Article 1032-11 Polyvinyl Chloride (PVC) Pipe

Polyvinyl Chloride pipe shall conform to AASHT M 304 or ASTM 949. When rubber
gaskets are to be installed in the pipe joint, the gasket shall be the sole element relied on
to maintain a tight joint. Test pipe joints at the plant hydrostatically using test methods in
ASTM D 3212. Soil tight joints shall be watertight to 13.8 kPA. Watertight joints shall
be watertight to 34.5 kPA unless a higher pressure rating is specified in the plans
developed by the Design-Build Team.

DRAINAGE PIPE

(3-16-10) DB3 R36

Description

Where shown in the plans developed by the Design-Build Team, the Contractor shall use
Reinforced Concrete Pipe, Corrugated Aluminum Alloy Pipe, Aluminized Corrugated Steel Pipe,
Corrugated Polyethylene Pipe (HDPE Pipe) or Polyvinyl-Chloride Pipe (PVC Pipe) in
accordance with the following requirements:

Material

Item Section

Corrugated Aluminum Alloy Pipe 1032-2(A)

Aluminized Corrugated Steel Pipe 1032-3(A)(7)

Corrugated Polyethylene Pipe (HDPE) 1032-10

Reinforced Concrete Pipe — Class II or 111 1032-9(C)
Polyvinyl-Chloride (PVC) 1032-11

Elbows 1032

Corrugated Steel Pipe shall not be permitted in counties listed in the Pipe Installation and Pipe
Culverts Special Provision. In other counties, Corrugated Steel Pipe requires an acceptable
coating in accordance with Section 1032-4 of the 2006 Standard Specifications for Roads and
Structures.

Only pipe with smooth inside walls shall be allowed for storm drain systems. Storm drain
systems are defined as pipe under curb and gutter, expressway gutter, and shoulder berm gutter
that connects drainage structures and is not open ended.

All pipe types are subject to the maximum and minimum fill height requirements as found on
Roadway Standard Detail 300D01 - Sheet 3 of 3. The appropriate Reinforced Concrete Pipe
class and the appropriate gage thickness for Corrugated Aluminum Alloy Pipe and Aluminized
Corrugated Steel Pipe shall be selected based on fill height.

Site specific conditions may limit a particular material beyond what is identified in this Special
Provision. These conditions include, but are not limited to, abrasion, environmental, soil
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resistivity and pH, high ground water and special loading conditions. The Design-Build Team
shall determine if additional restrictions are necessary.

Allowable side drain pipe material is outlined in Article 310-4 of the Pipe Installation and Pipe
Culverts Special Provision.

Slope drains shall be Corrugated Aluminum Alloy Pipe, Corrugated Polyethylene Pipe (HDPE
Pipe) or Polyvinyl-Chloride Pipe (PVC Pipe).

Transverse median drains, storm drainage system pipes and open-ended cross drains shall be
Reinforced Concrete Pipe unless the pipe slope is greater than 10%, in which case the pipe shall
be Corrugated Aluminum Alloy Pipe.

Construction Methods

Pipe Culverts shall be installed in accordance with the plans developed by the Design-Build
Team, this RFP and the 2006 Standard Specifications for Roads and Structures.

Where allowed by the plans developed by the Design-Build Team, use any of the several
alternate pipes shown herein, but only one type of pipe shall be permitted between drainage
structures or for the entire length of a cross line pipe.

PIPE INSTALLATION AND PIPE CULVERTS

(12-11-10) DB3R40

Revise the 2006 Standard Specifications for Roads and Structures as follows:
Replace Section 300 and Section 310 with the following:

SECTION 300
PIPE INSTALLATION

300-1 DESCRIPTION

Excavate, undercut, provide material, condition foundation, lay pipe, joint and couple pipe
sections, and furnish and place all backfill material as necessary to install the various types of
pipe culverts and fittings required to complete the project.

Install pipe in accordance with the detail in the plans developed by the Design-Build Team.

Do not waste excavation unless permitted. Use suitable excavated material as backfill; or in the
formation of embankments, subgrades, and shoulders; or as otherwise directed. Furnish disposal
areas for the unsuitable material. The Engineer will identify excavated materials that are
unsuitable.

Where traffic is to be maintained, install pipe in sections so that half the width of the roadway is
available to traffic.

43



C 202185 (B-2500) Project Special Provisions Dare County

300-2 MATERIALS

Refer to Division 10:

Item Section
Flowable Fill 1000
Select Materials 1016
Joint Materials 1032-9(G)
Engineering Fabric 1056-1

Provide foundation conditioning material meeting the requirements of Article 1016-3 for Class V
or VI Select Material as shown on the plans developed by the Design-Build Team.

Provide bedding material meeting the requirements of Article 1016-3 for Class II (Type 1 only)
or Class III Select Material as shown on the plans developed by the Design-Build Team.

Provide backfill material meeting the requirements of Article 1016-3 for Class II (Type 1 for
Flexible Pipe) or Class III Select Material as shown on the plans developed by the Design-Build
Team.

Provide filter fabric meeting the requirements of Article 1056-2 for any type of engineering
fabric.

Provide foundation conditioning fabric meeting the requirements of Article 1056-2 for Type 2
Engineering Fabric.

Do not use corrugated steel pipe.
300-3 UNLOADING AND HANDLING

Unload and handle pipe with reasonable care. Do not roll or drag metal pipe or plates over
gravel or rock during handling. Take necessary precautions to ensure the method used in lifting
or placing the pipe does not induce stress fatigue in the pipe. Use a lifting device that uniformly
distributes the weight of the pipe along its axis or circumference. Repair minor damage to pipe
when permitted. Remove pipe from the project that is severely damaged or is rejected as being
unfit for use. Undamaged portions of a joint or section may be used where partial lengths are
required.

300-4 PREPARATION OF PIPE FOUNDATION

Prepare the pipe foundation in accordance with the applicable method as shown on the plans
developed by the Design-Build Team, true to line and grade, and uniformly firm.

Camber invert grade an amount sufficient to prevent the development of sag or back slope in the

flow line. The Design-Build Team shall determine the amount of camber required and submit to
the Engineer for approval.
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Where material is found to be of poor supporting value or of rock and when the Engineer cannot
make adjustment in the location of the pipe, undercut existing foundation material within the
limits established on the plans developed by the Design-Build Team. Backfill the undercut with
foundation conditioning material. Encapsulate the foundation conditioning material with
foundation conditioning fabric prior to placing bedding material. Overlap all transverse and
longitudinal joints in the fabric at least 18 inches.

Maintain the pipe foundation in a dry condition.

300-5 INVERT ELEVATIONS

No adjustment in contract time or compensation shall be granted for pipe field adjustments.
300 -6 LAYING PIPE

The Department reserves the right to perform forensic testing on any installed pipe.

(A) Rigid Pipe

Concrete and welded steel pipe shall be considered rigid pipe. Lay pipe on prepared
foundation, bell or groove end upgrade with the spigot or tongue fully inserted. Check
each joint for alignment and grade as the work proceeds.

Use flexible plastic joint material except when material of another type is specified on the
plans developed by the Design-Build Team. Joint material of another type may be used
when permitted.

Repair lift holes in concrete pipe, if present. Thoroughly clean and soak the lift hole and
completely fill the void with an approved non-shrink gout. Submit alternate details for
repairing lift holes to the engineer for review and approval.

For all pipes 42 inches in diameter and larger, wrap filter fabric around all pipe. Extend
fabric at least 12 inches beyond each side of the joint. Secure the fabric against the
outside of the pipe by methods approved by the Engineer.

(B)  Flexible Pipe (Except Structural Plate Pipe)
Corrugated steel, corrugated aluminum, corrugated polyethylene (HDPE), and
polyvinylchloride (PVC) pipe shall be considered flexible pipe. Place flexible pipe
carefully on the prepared foundation starting at the downstream end with the inside
circumferential laps pointing downstream and with the longitudinal laps at the side or

quarter points.

Handle coated corrugated steel pipe with special care to avoid damage to coatings.
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Join pipe sections with coupling band, fully bolted and properly sealed. Provide coupling
bands for annular and helical corrugated metal pipe with circumferential and longitudinal
strength sufficient to preserve the alignment, prevent separation of the sections, and
prevent backfill infiltration. Match-mark all pipe 60 inches or larger in diameter at the
plant for proper installation on the project.

At locations indicated on the plans developed by the Design-Build Team, corrugated steel
pipe sections shall be jointed together with rod and lug coupling bands, fully bolted.
Sleeve gaskets shall be used in conjunction with rod and lug couplings and the joints
properly sealed. Coupling bands shall provide circumferential and longitudinal strength
sufficient to preserve the alignment, prevent separation of the sections and prevent
infiltration of backfill material.

300-7 BEDDING AND BACKFILLING

Loosely place bedding material, in a uniform layer, a depth equal to the inside diameter of the
pipe divided by six or six inches, whichever is greater. Leave bedding material directly beneath
the pipe uncompacted and allow pipe seating and backfill to accomplish compaction. Excavate
recesses to receive the bells where bells and spigot type pipe is used.

Place fill around the pipe in accordance with the applicable method shown on the plans
developed by the Design-Build Team in layers not to exceed 6 inches loose unless otherwise
permitted. Compact to the density required by Subarticle 235-4(C). Approval of the backfill
material is required prior to its use. Use select material as shown on the plans developed by the
Design-Build Team.

Take care during backfill and compaction operations to maintain alignment and prevent damage
to the joints. Keep backfill free from stones, frozen lumps, chunks of highly plastic clay, or
other objectionable material.

Grade and maintain all pipe backfill areas in such a condition that erosion or saturation will not
damage the pipe foundation or backfill.

Excavatable flowable fill may be used for backfill when approved by the Engineer. When using
excavatable flowable fill, ensure that the pipe is not displaced and does not float during backfill.
Submit methods for supporting the pipe and material placement to the Engineer for review and
approval.

Do not operate heavy equipment over any pipe until it has been properly backfilled with a
minimum three feet of cover. Place, maintain, and finally remove the required cover that is
above the proposed finished grade at no cost to the Department. Remove and replace, at no cost
to the Department, pipe that becomes misaligned, shows excessive settlement, or has been
otherwise damaged by the Design Build Team's operations.
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300-8 INSPECTION AND MAINTENANCE

Prior to final acceptance, the Engineer will perform random video camera and or mandrel
inspections to ensure proper jointing and that deformations do not exceed allowable limits.
Replace pipes having cracks greater than 0.1 inches or deflections greater than 7.5 percent.
Repair or replace pipes with cracks greater than 0.01 inches, exhibiting displacement across a
crack, exhibiting bulges, creases, tears, spalls, or delamination. Maintain all pipe installations in
a condition such that they shall function continuously from the time the pipe is installed until the
project is accepted.

300-9 MEASUREMENT AND PAYMENT

No separate payment will be made for any costs incurred for compliance with this Special
Provision. All material and labor, including but not limited to foundation conditioning material,
foundation conditioning fabric, select bedding and backfill material, pavement repair, and
removal and disposal of existing pavement shall be included in the lump sum price bid for the
entire project.

SECTION 310
PIPE CULVERTS

310-1 DESCRIPTION
Furnish and install drainage pipe at locations and size called for in the plans developed by the
Design-Build Team. The work includes construction of joints and connections to other pipes,
endwalls and drainage structures.

310-2 MATERIALS

Refer to Division 10:

Item Section
Plain Concrete Pipe Culvert 1032-9(B)
Reinforced Concrete Pipe Culvert 1032-9(C)
Precast Concrete Pipe End Sections 1032-9(D)
Concrete Pipe Tees and Elbows 1032-9(E)
Corrugated Aluminum Alloy Pipe Culvert 1032-2(A)
Corrugated Aluminum Alloy Pipe Tees and Elbows 1032-2(B)
Corrugated Steel Culvert Pipe and Pipe Arch 1032-3(A)
Prefabricated Corrugated Steel Pipe End Sections 1032-3(B)
Corrugated Steel Pipe Tees and Elbows 1032-3(C)
Corrugated Steel Eccentric Reducers 1032-3(D)

HDPE Smooth Lined Corrugated Plastic Pipe 1032-10

Polyvinylchloride (PVC) Pipe 1032-11
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Suppliers that provide metal pipe culverts, fittings and all other accessories covered by this
section shall meet the requirements of the Department’s Brand Certification program for metal
pipe culverts, and be listed on the Department’s pre-approved list for suppliers of metal pipe
culvert.

Do not use corrugated steel pipe.

310-3 PIPE INSTALLATION

Install pipe, pipe tees and elbows in accordance with Section 300 above.
3104 SIDE DRAIN PIPE

Side drain pipe shall be defined as storm drain pipe running parallel to the roadway, to include
pipe in medians, outside ditches, driveways, and under shoulder berm gutter along outside
shoulders greater than four feet wide.

Where shown in the plans developed by the Design-Build Team, side drain pipe may be class II
reinforced concrete pipe, aluminized corrugated steel pipe, corrugated aluminum alloy pipe,
HDPE pipe or PVC pipe. Corrugated steel pipe shall be restricted in the counties listed in Article
310-2 above. Install side drain pipe in accordance with Section 300 above. Cover for side drain
pipe shall be at least one foot.

310-5 PIPE END SECTIONS

Choose which material to use for the required end sections. Both corrugated steel and concrete
pipe end sections will be allowed on concrete pipe, corrugated steel pipe and HDPE smooth lined
corrugated plastic pipe.

310-6 MEASUREMENT AND PAYMENT

No separate payment will be made for items covered by this Special Provision. All material and
labor, including but not limited to linear feet of pipe, select bedding, backfill material, pipe end
sections, tees, elbows and eccentric reducers, shall be included in the lump sum price bid for the
entire project.

CEMENT AND LIME STABILIZATION OF SUB-GRADE SOILS
(07-12-07) DB5 R21

General
The Design-Build Team shall be responsible for the following:
1. Performing all laboratory tests in a laboratory certified by the AMRL /
NCDOT Laboratory Proficiency Program

2. Sampling Sub-grade soils
3. Conducting Laboratory tests to determine:
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a. Soil classifications
b. Moisture-density relationships
c. Quantity of lime or cement required to achieve specified strengths
4. Designating areas to be stabilized by either lime or cement and the required
rates of application
5. Conducting field tests to determine unconfined compressive strength

Sampling

The Design-Build Team shall take soil samples, after the project has been graded to within 2
inches of final sub-grade elevation. The Design-Build Team shall sample the top 8 inches at a
minimum frequency of one sample per 1,000 feet, per each lane, for classification tests; and one
sample per 3,000 feet, per each lane, for moisture density tests and lime or cement mix design
tests. Additional samples shall be taken to ensure that all the predominant soil types, limits of
distribution of these soils and different site conditions have been represented.

Classification Tests
The Design-Build Team shall perform the following tests to determine AASHTO classifications

of different soils in accordance with AASHTO specifications as modified by NCDOT. Copies of
these modified procedures can be obtained from Materials and Test Unit’s Soils Labratory.

TABLE 1
TEST AASHTO DESIGNATION
Dry Preparation of Disturbed Soils T-87
Particle Size Analysis of Soils T-88
Determining the Liquid Limit of Soils T-89
Determining the Plastic Limit and Plasticity Index of Soils T-90

Moisture Density Test

Based on the criteria set in Table 2, below, the Design-Build Team shall perform the Moisture
Density Tests, using either lime or cement. The Design-Build Team shall use 10% cement by
weight in soil cement and 4% lime by weight, in soil-lime mixtures. The Design-Build Team
shall conduct the tests in accordance with AASHTO T-99, and T-134 for soil-lime and soil-
cement mixtures, respectively. In each case, The Design-Build Team shall determine the
maximum dry density and optimum moisture content.
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TABLE 2

Dare County

CRITERIA FOR SELECTING LIME OR CEMENT

PROPERTY A B

Percent passing #200 Sieve 35 Max 36 Min
Liquid Limit 40 Max 41 Min
Plasticity Index 10 Max 25 Min

The Design-Build Team shall use cement for all soils meeting criteria in Column A and lime for
all soils meeting criteria in Column B. The Design-Build Team may choose either lime or

cement for all soils not meeting all criteria in either Column A or B.

DETERMINING THE APPLICATION RATES FOR SOIL-CEMENT AND SOIL-LIME

MIXTURES

Soil-Cement Mixtures

For soil-cement mixtures, the Design-Build Team shall be required to do the following:

e Make specimens at optimum moisture content using a quantity of cement in the range of 5 to

12 percent by weight.

e Compact the specimens to a minimum density of 95% of maximum dry density obtained

using AASHTO T 134.

e Make a minimum of 2 specimens for each selected cement rate.

e Cure the specimens for 7 days in a moist room maintained at a temperature of 73°F £2.7° and

a humidity of 100%. At the end of the curing period, immerse the specimens in water for 4
hours.

After immersion, test the specimens in unconfined compression in accordance with ASTM D
1633.

Report the maximum strength obtained and the corresponding percent strain.

Select the rate of cement that provides a minimum unconfined compressive strength of 200
psi and a maximum of 400 psi.
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Soil-Lime Mixtures

For soil-lime mixtures, the Design-Build Team shall be required to do the following:

e Make specimens at optimum moisture content using a quantity of lime in the range of 3.5 to
6.5 percent by weight.

e Compact specimens to a minimum density of 95% of maximum dry density obtained by
AASHTO T99.

e Make a minimum of two specimens for each selected lime rate.

e Cure the specimens in sealed plastic bags for 48 hours in an oven at a temperature of 118 °F.
Do not immerse the specimens in water at the end of the curing period.

e Test the specimens in unconfined compression in accordance with AASHTO T 208. Report
the maximum strength obtained and the corresponding percent strain.

e Select the rate of lime that provides a minimum unconfined compressive strength of 60 psi.

Submittals for Review and Approval Prior to Construction

The Design-Build Team shall adhere to the following submittal guidelines:

e Submit all laboratory test results for review.

e Submit a sketch in plan view showing areas of the project to be stabilized by either lime or
cement and application rates for each stabilizer.

e Submit any other documentation that supports the Design-Build Team’s recommendations.
Construction of Lime Treated Subgrade

The Design-Build Team shall construct the lime treated sub-grade as specified in Section 501 of
the North Carolina Department of Transportation 2006 Standard Specifications for Roads and

Structures with the following exceptions:

Subsection 501-4 Equipment
Contractor’s equipment will not require engineer's approval.

Subsection 501-8 (A) General
Paragraph #1 is not applicable to this project.

Subsection 501-9 (B) Preliminary Curing

Amend as follows: Allow a minimum of 2 days and a maximum of 4 days for preliminary
curing.
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Subsection 501-10 Compacting, Shaping, and Finishing
Last paragraph is not applicable.

Subsection 501-11 Thickness
Last two paragraphs are not applicable.

Subsection 501-15 Method of Measurement
The entire sub-sections are not applicable.

Subsection 501-16 Basis of Payment
The entire sub-section is not applicable.

Construction of Cement Treated Subgrade

The Design-Build Team shall construct the soil cement sub-grade as specified in section 542 of
the North Carolina Department of Transportation 2006 Standard Specifications for Roads and
Structures, with the following exceptions:

Subsection 542-4 Equipment

Contractor’s equipment will not require Engineer’s approval.
Subsection 542-7 Application of Cement

First paragraph is not applicable.

Subsection 542-11 Thickness
Paragraphs 2 and 3 are not applicable.

Subsection 542-16 Method of Measurement
This entire sub-section is not applicable.

Subsection 542-17 Basis of Payment
This entire sub-section is not applicable.

Unconfined Compressive Strength
The Design-Build Team shall allow a minimum of seven days curing before testing for strength.

The lime-stabilized subgrades shall be tested using Dynamic Cone Penetrometer (DCP) in
accordance with Quality Assurance Testing of Lime-Treated Soils Utilizing the Dynamic Cone
Penetrometer, Test Method #1-2005. The Design-Build Team shall adhere to the testing
equipment requirements and procedures as outlined in Dynamic Cone Penetrometer Testing for
Subgrade Stability except that the minimum penetration depth shall be eight inches. Upon
request, a copy of the aforementioned documents can be obtained from the NCDOT
Geotechnical Engineering Unit. The required unconfined compressive strength for lime shall be
60 psi, which corresponds to a penetration per blow of approximately 0.5 inches of the Dynamic
Cone Penetrometer.
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For cement-stabilized subgrades, the Design-Build Team shall make field specimens, cure them
for seven days and test them in the laboratory. The minimum and maximum required unconfined
compressive strength for soil cement shall be 200 psi and 400 psi, respectively.

For both lime and cement stabilized subgrades, one test shall be required for every 400 feet per
lane width at random locations selected using random number tables.

Submittals for Review During Construction

The Design-Build Team shall submit the unconfined compressive strength and dynamic cone
penetrometer test results for review and acceptance.

PRICE ADJUSTMENTS FOR ASPHALT BINDER
(7-21-09) DB6 R25

Price adjustments for asphalt binder for plant mix will be made in accordance with Section 620
of the 2006 Standard Specifications for Roads and Structures.

When it is determined that the monthly selling price of asphalt binder on the first business day of
the calendar month during which the last day of the partial payment period occurs varies either
upward or downward from the Base Price Index, the partial payment for that period will be
adjusted. The partial payment will be adjusted by adding the difference (+ or -) of the base price
index subtracted from the monthly selling price multiplied by the total theoretical quantity of
asphalt binder authorized for use in the plant mix placed during the partial payment period
involved.

The base price index for asphalt binder for plant mix is § PRICE TO BE INCLUDED IN THE
FINAL RFP per ton.

This base price index represents an average of F.O.B. selling prices of asphalt binder at supplier's
terminals on

PRICE ADJUSTMENTS - ASPHALT CONCRETE PLANT MIX
(04-03-07) DB6 R26

Revise the 2006 Standard Specifications for Roads and Structures as follows:
Page 6-27, Article 609-8 and Page 6-49, Article 610-13
Add the following paragraph before the first paragraph:

The “Asphalt Price” used to calculate any price adjustments set forth in this section shall be $35
per theoretical ton. This price shall apply for all mix types.
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FIELD OFFICE

(6-1-07) DB 08-01

Description

This work consists of furnishing, erecting, equipping, and maintaining a field office for the
exclusive use of Department Engineers and Inspectors at a location at or near the project
approved by the Engineer. Provide a field office that complies with the current A.D.A. Design
and Accessibility Standards, the National Electric Code, local, state, and federal regulations, and
the following:

Procedures

The field office and equipment shall remain the property of the Design-Build Team upon
completion of the contract. The field office must be separated from buildings and trailers used
by the Design-Build Team and be erected and functional as an initial operation. Failure to have
the field office functional when work first begins on the project will result in withholding
payment of the Design-Build Team's monthly progress estimate. The field office must be
operational throughout the duration of the project and be removed upon completion and final
acceptance of the project.

Provide a field office that is weatherproof, tightly floored and roofed, constructed with an air
space above the ceiling for ventilation, supported above the ground, has a width of at least
10 feet, and the floor-to-ceiling height that is at least 7 feet 6 inches. Provide inside walls and a
ceiling that are constructed of plywood, masonite, gypsum board, or other suitable materials.
Have the exterior walls, ceiling, and floor insulated.

Provide a field office with a minimum floor space of 500 square feet and that is equipped with
the following:

Number Item

Double-pedestal desk (approximately 60 by 34 inches, at least 2,000 square inches)
Plan and drafting table (approximately 30 by 96 inches) with adjustable stool
Computer table having a minimum size of 48 by 30 by 29 inches

Four Shelf bookcases (approximately 32 by 60 inches)

Plan rack for 24 by 36 inch drawings with 6 plan clamps

Printing calculator

2-drawer fire protection file, 15 inch drawer width, minimum UL rating of Class 350
Office chairs with a minimum of two having casters

Wastebaskets

Pencil sharpener

Copy machine (8 inch x 11 inch copies)

Telephones

Fax Machine

Answering machine.
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Windows and Doors

Provide a field office with at least three windows, with blinds, each having an area of at least 540
square inches, capable of being easily opened and secured from the inside and having at least
two exterior passage doors. Provide doors at least 30 inches in width and 78 inches in height.
Provide screens for windows and doors. Equip exterior passage door(s) with lock(s), and furnish
at least two keys to the Engineer or inspector.

Steps

Provide accessibility in compliance with the current A. D. A. Design and Accessibility
Standards, and the State Building Code and maintain them free from obstructions.

Storage Facility For Nuclear Gage

Furnish the field office with an outside storage facility for the Department's nuclear gage. The
storage facility shall not be located within 10 feet of any other structure including the field
office.

Lighting, Heating, and Air Conditioning

The field office must have satisfactory lighting, electrical outlets, heating equipment, an exhaust
fan, and an air conditioner connected to an operational power source. Provide at least one of the
light fixtures that is a fluorescent light situated over the plan and drafting table. Furnish
electrical current and fuel for heating equipment.

Fire Extinguishers

Furnish and maintain one fire extinguisher for each required exterior passage door. Fire
extinguisher(s) may be chemical or dry powder. UL Classification 10-B:C (minimum), suitable
for Type A:B:C: fires. Mount and maintain fire extinguisher(s) in accordance with OSHA Safety
and Health Standards.

Toilets

Provide a toilet conforming to the requirements of the state and local boards of health or other
bodies or courts having jurisdiction in the area. When separate facilities for men and women are
not available, place a sign with the words "Rest Room" (with letters at least 1 inch in height)
over the doorway, and provide an adequate positive locking system on the inside of the doorway.
Maintain responsibility for the water and sewer connections or the installation and connection of
a water well and septic tank and drain field. These facilities must conform to all local and state
permits.
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Utilities

Except for telephone service, make arrangement for necessary utility connections, maintain
utilities, pay utility service fees and bills, and make arrangements for final disconnection of
utilities. Furnish a telephone in each field office and permit the work necessary to install it.
Installation and service fees for the telephone will be paid for by the Department.

Storage Facility for Test Equipment

Provide the field office with a storage facility, separate from the office for storage of test
equipment, other than the nuclear gage. Provide a facility that has a minimum floor space of
64 square feet, is weatherproof, tightly floored and roofed, and has a tamper resistant key
operated lock.

Miscellaneous Items

The field office must also include the following:

1. A certification that the office is free of asbestos and other hazardous materials.
A broom, dust pan, mop and bucket, and general cleaning supplies.
3. Provide and maintain an all weather parking area for six vehicles, including graveled

access to the paved surface.
Secondary Office Space

In order to enhance partnering and inspection response, the Design-Build Team shall provide a
secondary office space for use by the Department or CEI firm inspectors at all off project
locations where inspections are required. This office space shall be used for Department or CEI
firm inspectors at critical locations such as an offsite precast yard or other location already
occupied by the Design-Build Team.

MASS CONCRETE

The Design-Build Team shall examine all drilled shafts that are greater than five feet in diameter
and all other concrete members that are greater than three feet thick as potential mass concrete
members. It is the Design-Build Team's responsibility to determine all elements that are
considered as Mass Concrete based on the American Concrete Association (ACI 207.1 Guide to
Mass Concrete), the temperature requirements of this specification and to ensure that elements
do not crack as a result of temperature differentials. The Design-Build Team shall submit to the
Department a procedure and a list of elements that will be considered Mass Concrete for
Department and FHWA concurrence a minimum of 6 weeks prior to the placement of any
concrete elements. The list shall be accompanied by rationale for the exclusion of any concrete
members exceeding the dimensions above from further consideration as mass concrete members.

The Department will have 20 calendar days to review and comment on this submittal.
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Drilled shafts shall comply with FHWA-NHI-10-016 Drilled Shafts: Construction Procedures
and LRFD Design Methods.

The remainder of this provision applies to the list of all mass concrete members that have been
agreed upon by the Design-Build Team, the Department, and the FHWA.

Construction Methods

The Design-Build Team shall provide a Quality Control Plan for each mass concrete mix design,
heat of hydration analysis, batching and transportation requirements, material testing, monitoring
and control, including insulation and methods to the Department for review and comment a
minimum of 90 days prior to the placement of any Mass Concrete. This Quality Control Plan
shall include a minimum of one level of redundancy for all equipment and materials to maintain
continuous placement as per the Design-Build Team’s proposal.

A) Mix Design: Cement shall be type II per ASTM C150. Ground granulated blast furnace
slag (GGBFS) (Grade 100) or fly ash (Class F) may be used in the mix to reduce the heat
of hydration. GGBFS or fly ash may be used as a cementitious replacement material for
cement. If used to meet the requirements of this provision, fly ash substitution from 25%
to 40% and GGBFS substitution from 40% to 60% by weight of total cementitious
material in the mix will be allowed. GGBFS and fly ash may be used in combination and
if so the combined composition shall not exceed 60% of total cementitious material by
weight. Silica fume may also be used if required for corrosion protection. GGBFS and/or
fly ash shall be from single sources approved by the Department, shall be compatible
with the type of cement used and thoroughly blended in the mix. Other precautions for
reducing the heat of hydration may be taken, such as the addition of controlled quantities
of ice in lieu of equal quantities of mixing water or cooling tubes. However, the mix
shall contain no frozen pieces of ice at time of placement. The use of liquid nitrogen to
cool the concrete will be permitted if included in the Design-Build Team's Quality
Control Plan. All concrete constituent materials shall be compatible with the proposed
cements, workability enhancing additives and water reducing agents as necessary to
provide concrete satisfying all requirements of the Request for Proposals and referenced
documents. Mix designs shall be approved by the engineer of record and then submitted
to the Engineer for review by the Department before the mix is used.

B) Analysis and Monitoring: The Design-Build Team's Quality Control Plan shall provide
an analysis of the anticipated thermal developments within the mass concrete elements
for the anticipated project temperature ranges, along with the proposed mix design,
casting procedures and materials. A copy of any software model input and output (such
as the Schmidt model) with the site and element specific data shall be transmitted to the
Department for review and comment. This submittal shall include electronic files and
complete documentation defining the theory, means and methods used by any software
models. Additionally, the Quality Control Plan shall describe the measures and
procedures intended to maintain, monitor and control the temperature differential
between the interior and exterior of the mass concrete elements, with a maximum
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D)

E)

temperature of 160° F during curing. During curing, the maximum differential
temperatures shall not exceed 40° F.

Monitoring Devices: The Design-Build Team shall provide temperature monitoring
devices to record temperature development between the interior and the exterior of each
mass concrete element at various points approved by the Engineer. A minimum of two
independent sets of interior and exterior points shall be monitored for each element to
provide redundancy in case of failure of a device. The monitoring points shall be located
at the geometric center of the element for the interior point and 2 from both surfaces (top
and bottom or front and back as applicable) along the shortest line from the geometric
center to the nearest surface of the element for the exterior point. Monitoring devices
shall be automatic sensing and recording instruments that record information at a
maximum interval of one hour. These devices shall operate for a range of 0 to 200° F
with an accuracy of = 2° F. In addition, the Design-Build Team shall take manual
readings and record data at intervals not greater than 6 hours to ensure that the automatic
devices are working properly and that the temperatures are within allowable limits. The
intervals of one and six hours shall begin immediately before casting concrete and shall
continue until the maximum temperature differential and maximum temperature are
reached and the concrete temperatures have reduced to a level where curing is no longer
required. These readings shall be transmitted to the Department within 2 days of the time
the readings were taken. Prior to the first pour of mass concrete, the Design-Build Team
shall perform a demonstration placement to verify accuracy of the predicted temperature
and methods of controlling temperature, and to test the automatic and manual thermal
sensing and recording equipment.

Construction: The Design-Build Team shall take measures to control differential and
absolute temperatures by appropriate use of insulated forms, curing blankets or internal
cooling. If, during the first 14 days after the concrete pour, the internal concrete
temperature differential nears the maximum differential limits, corrective measures shall
be taken by the Design-Build Team to immediately retard further growth in the
temperature differential such that the differential ultimately remains within the above
limits. Furthermore, the Design-Build Team shall make revisions to the Quality Control
Plan to maintain the required limits on differential temperature on any remaining
placements of mass concrete. The Design-Build Team shall obtain the Department's
review and comment on revisions to the Quality Control Plan prior to implementation.
Since strength gain and cooling of mass concrete pours can take a long time, the Design-
Build Team shall take all such time and strength considerations into account when
planning construction activities.

Any cracking or damage due to exceeding maximum temperature and/or temperature
differential, as determined by the Department, shall be repaired by the Design-Build
Team to the satisfaction of the Department at no additional cost to the Department.
These repair procedures may include, but are not limited to, epoxy injection of cracks or
removal and replacement of the damaged element.
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CORROSION PROTECTION PLAN

The Structures Scope of Work prescribes the minimum corrosion protection measures to be used
on this project with the intent to provide a minimum 100 year service life.

For post-tensioned bridges, the Corrosion Protection Plan shall also include specific detailed
provisions for post-tensioning tendon corrosion protection. This plan shall specify corrosion
allowances and outline detailed provisions with regards to reinforcing steel and structural steel
protection. In regards to concrete performance, the plan shall assess the effects on concrete
permeability, corrosion thresholds, corrosion rate, impacts on cracked concrete, time-to-repair
and provide recommendations on the use of calcium nitrite, silica fume, sealers, membranes,
reinforcing coatings, increased cover, corrosion inhibitors, etc.

Construction joints and expansion joints and drainage shall be addressed to provide details on
sealing and waterproofing.

PRECAST SEGMENTAL BRIDGE CONSTRUCTION

This provision governs any portion of the bridge for which the Design-Build Team proposes to
utilize precast segmental construction. The work in this provision does not include
longitudinally post-tensioned beams upon which a concrete slab is cast-in-place.
Description
Fabricate, store, transport and erect precast structural concrete superstructure and/or
substructure segments on a prepared foundation, to the established lines and grades, in
accordance with the design, dimensions and details shown on the Plans and in accordance
with this provision. Reinforcing steel, embedded items and all appurtenant items are
included.
General
(A)Qualification Requirements for Supervisory Personnel
Meet the requirements of Article 105-6 (Standard Specifications). Qualifications
including years of experience and experience on related projects shall be submitted for
all personnel in supervisory positions.
(B) Definitions
The following definitions apply to segmental bridge construction:

(1) Plans

Approved design plans prepared by the Contractor’s Engineer of Record.
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(6)

(7

Segment

A modular section of the superstructure and/or substructure consisting of a certain
cross-section shape and length as detailed on the Plans.

Match Cast

A precast concrete fabrication process whereby a segment is cast against the
preceding segment producing a matching interface which permits the re-
establishment of the cast geometry at erection time. Match casting is
accomplished by either the short line or long line casting method.

Short Line Casting

Casting segments one at a time in a casting cell between a bulkhead at one end and
a previously cast segment at the other. The first segment is cast between the
bulkhead and another, temporary bulkhead.

Long Line Casting

Casting segments on a casting bed of sufficient length to permit the cumulative
casting of segments for the entire length of a span or cantilever between field
closure pours without repositioning the segments on the casting bed. With this
method, the first segment is cast between bulkheads and successive segments are
cast between a movable bulkhead on one end and the previously cast segment on
the other.

Casting Cell

A special formwork arrangement usually consisting of a fixed vertical bulkhead of
the cross section shape at one end and adjustable soffit, side and core forms all
designed and assembled into a machine for making a single superstructure
segment. A casting cell for a substructure pier shaft segment consists of exterior
and interior side forms and a soffit form of the cross section shape.

Wet Joint System

Where segments are made in a casting cell between two bulkheads and are not
match cast. The segments are then erected in the superstructure with a narrow
cast-in-place joint between each segment. (During erection, all the segments of a
span or multiple spans are supported by falsework, truss or other technique until
the joints have gained strength and the longitudinal post-tensioning installed to
make them self supporting.)
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(8) Span By Span (Erection)

Placing a specified number of segments on a temporary support system, aligned
and post-tensioned longitudinally forming a completed span of the superstructure.

(9) Balanced Cantilever (Erection)

The segments are sequentially erected alternately on either side of the pier in
cantilever to a point where a closure is cast-in-place.

(10) Progressive Cantilever (Erection)

The segments are erected progressively in cantilever, in one direction, from one
pier to the next, using temporary intermediate piers, or other systems as required to
support the advancing cantilever between piers.

(11) Casting Curve

The curve of casting geometry that has to be followed in the casting cell or bed for
achieving the theoretical bridge profile and alignment after all the final structural
and time dependent (creep and shrinkage) deformations have taken place. The
casting curve is a combination of the theoretical bridge geometrical profile grade,
alignment and the camber.

(12) Camber

The amount by which the concrete profile at casting time shall differ from the
theoretical geometric profile grade to compensate for all structural dead load, post-
tensioning, all long term and time dependent deformations (creep and shrinkage)
including all the intermediate erection stages and effects. (The opposite of
deflections).

(13) Erection Elevation
The elevation at which a segment is set in the structure at the time it is erected.
(This is profile grade corrected by the amount of deflection calculated to occur
from that stage onwards.)

(14) Segmental Duct Coupler
The special duct coupler used for internal tendon duct connections at segment

match cast joints meeting the requirement of the “Post-tensioning” Project Special
Provision.

61



C 202185 (B-2500) Project Special Provisions Dare County

(C) Shop Drawings, Calculations And Manuals

Use methods and procedures providing adequate safety to the general public from
construction/erection activities and/or falsework placed over or adjacent to traveled
roadways, navigational or recreational waterways or any existing commercial, industrial
or other facility.

Submit detailed shop drawings, calculations and manuals which include, but are not
necessarily limited to, the following:

(1)

2)

3)
(4)

)
(6)

(7)

(8)

)

A schedule of the timing and sequence of segment casting and erection including
the sequence of making cast-in-place closures and continuity between spans.

Details of the disposition and use of special erection equipment, falsework,
temporary supports and the like, including all loads or reactions from such
equipment applied to the structure during erection and the sequences and timings
of these effects in accordance with the erection schedule.

Details of the forms and casting cells for the manufacture of the segments.

Layout of the casting yard showing operational features, casting cells, rebar
fabrication and material storage areas, movable rain and sun sheds, geometry
control stations, segment handling and storage facilities and the like.

Calculations and details for lifting, storage or stacking of the segments.

Details of inserts or lifting holes including any necessary localized strengthening
and the materials and methods to fill and finish such holes.

Details and calculations for any localized strengthening for concentrated supports,
loads or reactions from any special erection equipment placed in locations not
already allowed for in the Plans.

Details and complete description of post-tensioning hardware components and any
other embedments to be cast into the segments.

In order to accommodate variations from the views and dimensions shown on the
Plans, fully and accurately dimensioned views showing the revised geometry of
the segment including projections, recesses, notches, opening, block outs, and the
like with clear and concise cross-reference to the appropriate Plans to which the
variations apply.

(10) Where variations are made to segment geometry and dimensions, appropriate

details of changes to reinforcing clearly showing the size, spacing and location,
including any special reinforcing required but not shown on the Plans, with clear
and concise cross reference to the appropriate Plans to which the variations apply.
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(11) The size, type, and components of the post-tensioning system to be used. The duct
type, size and support spacing. Locate all relevant details and grout inlets/outlets
and segmental duct couplers and the method of maintaining the position and
alignment of duct couplers at the segment joints. Ensure all post-tensioning
alignments are in accordance with the Plans, unless the Contractor’s proposed
variations require changes in which case horizontal and vertical profiles shall be
fully detailed.

(12) Details of and supporting calculations for any modifications to reinforcement at
anchorages, deviation saddles, diaphragms and the like, made necessary for
accommodating the elected post-tensioning system hardware.

(13) Casting curves and erection elevations, prepared in accordance with chosen
construction methods, sequence and schedule. In this respect, the construction
methods, sequence and schedule include, but are not limited to, Contractor adopted
general construction techniques, the erection equipment, its deployment and effect
upon the structure, the introduction or removal of temporary supports, falsework,
closure devices and the like, their deployment and effect upon the structure, the
order (sequence) in which all casting, construction methods and step-by-step
erection operations are executed, including post-tensioning, and the timing
(schedule) of all such operations, with respect to the maturity of the concrete and
affect thereon.

(14) A manual for the casting and geometry control of the segments in accordance with
the information provided in the Request for Proposals, referenced documents, or as
required by this Specification. (This is referred to as the “Casting Manual”)

(15) A manual for the detailed step by step erection of the segments including all
intermediate procedures relating to any erection equipment, falsework, movement
of equipment, support jacking, stressing of temporary post-tensioning bars, closure
operations including any partial stressing across the closure during concrete curing,
main post-tensioning tendon sequences, stressing loads and elongations, erection
elevations, a method for the field survey and alignment control for setting initial
and subsequent segments and any other relevant operations. (This is referred to as
the “Erection Manual”.)

(16) Method of mixing and placing grout; equipment capacity; mix design.

(17) The volume of concrete, the weight of reinforcement and weight of post-tensioning
in each precast segment and the totals of these for both the superstructure and
substructure summarized and tabulated on the shop drawings.

All submittals listed above shall be prepared and sealed by the Contractor’s Engineer of

Record or Specialty Engineer, as appropriate, for the Engineer’s approval. Any revision
to materials, components, erection methods or erection sequencing indicated on the
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Plans and/or to previously approved shop drawings shall be prepared and sealed by the
Contractor’s Engineer of Record for the Engineer’s approval. No work shall begin on
any item covered by a shop drawing until the final review and approval by the Engineer
is completed.

Materials
(A) General

Use materials which conform to this provision and the requirements prescribed in
Division 10 of Standard Specifications, for the particular kind and type of material
specified.

(B) Concrete

Use concrete as specified in Section 1000 except as specifically modified herein.
Gradation for coarse aggregate utilized in the concrete for precast segments will be such
that 100% passes a 1 inch sieve. Use coarse aggregate as specified in Section 1005 to
meet this gradation requirement. Screenings are not allowed as a substitute for silica
sand for use in concrete for Precast Superstructure Segments.

(C) Reinforcing Steel

Use ASTM A615, Grade 60 reinforcing steel which meets the requirements of Section
1070. If welding of reinforcing steel is necessitated by the design, use ASTM A706
reinforcing steel and meet the requirements of the American Welding Society’s
Structural Welding Code D1.4. Field welding of reinforcing steel is not allowed. Any
reinforcing steel chosen shall meet the requirements of Section 1070.

(D) Post-tensioning Systems

Use post-tensioning hardware components meeting the requirements of the “Post-
tensioning” Project Special Provision. Components are not interchangeable and shall
comply with the details of the approved shop drawings.

Casting Requirements
(A) General

Ensure that all materials, details, and procedures are as specified herein, as noted on the
Plans. Do not begin casting segments until the Engineer approves the relevant shop
drawings, calculations, casting manuals, concrete forms, concreting operations, and
post-tensioning system components. (Approval of post-tensioning stressing elongations
and forces for field erection operations is not required at this stage but is required prior
to erection). To use wet joints to join cantilevers or for corrective measures, obtain the
Engineer’s written approval. Give each segment an erection mark indicating its
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location, orientation and order in the erection sequence. Match mark abutting edges of
adjacent segments. Show erection marks on the erection plans or in the erection manual.

(B) Forms

The Contractor shall be responsible for the design and engineering of steel forms as well
as their construction. Form all exposed formed surfaces of each element of the structure
with the same material to produce similar concrete surface textures, color, and
appearance. Obtain the Engineer’s approval of forms prior to initiating casting
operations. Build the details shown on the Plans or as amended by approved Shop
Drawings into the forms. Repair worn, damaged, or otherwise unacceptable forms and
obtain the Engineer’s approval before casting any segment. Where sections of forms are
joined, ensure that offsets in flat surfaces do not exceed 1/16 inch and that offsets with
corners and bends do not exceed 1/8 inch. Ensure that all joints in the forms and contact
points with bulkheads and existing segments have good fitting seals to prevent loss of
fine material and cement grout. Check and inspect forms on a regular weekly basis to
ensure proper alignment and geometric accuracy. Do not use forms which fail to meet
the specified casting tolerances until such corrections are made to produce segments
within the specified tolerances. Use a small block-out at all locations where an external
tendon enters or exits the face of the concrete at deviation blocks and diaphragms except
at anchorage locations. The block-out will be approximately 2 inches larger in diameter
or overall dimensions than the tendon duct and have a depth equal to at least the
minimum prescribed concrete cover dimension. Blockouts shall be provided around the
outside perimeter of steel pipe interfacing with deviators or diaphragms to mitigate
cracking of the concrete due to steel pipe deformation when stressing post-tensioning
tendons. Each blockout shall be sealed with sealant or epoxy following the stressing
operation.

(C) Casting Control (Geometry)

Before commencing the casting operation, submit the proposed method of geometry
control for all segment casting operations to the Engineer for approval. This submittal
shall be in the form of a “Casting Manual” and include but not necessarily be limited to:

(1) All measuring equipment, procedures and the location of control points to be
established on each segment.

(2) The location and values of all permanent benchmarks and reference points in the
precasting yard.

(3) A geometry control procedure for the vertical and horizontal alignment control for
the precasting of segments; including survey controls and procedures,
observations, checks, computational and/or graphical methods and correction
techniques.
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(4) The casting curves which include the theoretical geometric horizontal alignment,
profile grade and superelevation appropriately combined with the camber. Ensure
that the casting manual covers all geometry control operations necessary and is
compatible with the chosen methods of casting and erection, including erection
survey, elevation and alignment control. Prepare the manual in accordance with
submittal requirements of this provision. Do not begin casting without the
Engineer’s approval of the geometry control method. In the precasting yard, use
instruments for the geometry control which are mounted on a permanent platform
of sufficient height to sight on all control points. In addition, establish and
maintain permanent benchmarks and reference points throughout the casting
operations. During casting, make all corrections required in the geometry of the
segments from the control points established on each segment. With a match cast
system, after casting and before bond breaking to separate the segments, check the
position of the new cast and match cast segments again. If positions are not as
desired, make corrections in the next segment. In general, and unless otherwise
approved by the Engineer, make observations on the geometry control reference
hardware cast into the segments (i.e. elevation bolts, alignment offsets and lengths)
to a precision of £0.001 foot. During casting operations, produce and maintain on
a daily basis a graphical plot of the vertical and horizontal “as cast” alignments
along each vertical and horizontal control line to an exaggerated scale in order to
clearly highlight variations. Depict these against both the theoretical geometric
vertical and horizontal alignment casting curves on a continuous layout of an entire
unit of the bridge between expansion joints. Maintain this plot in good condition
so that it may be used and referenced during erection. Keep all geometry control
hardware cast into any segments, such as elevation bolts and alignment hairpins, in
place during erection for reference and checking purposes. Remove the hardware
after completion of erection of the unit in the bridge between expansion joints.
Use experienced personnel to operate the instruments and supervise the casting
operation. Prior to the commencement of casting, obtain the Engineer’s approval
of the experience and/or qualifications of the supervisory and instrument operating
personnel, particularly with regard to the observational precision required.

(D) Preparation For Match Casting

When match casting is used, take great care in positioning of the match cast (previously
cast) segment in relation to the segment to be cast. Ensure that the match cast segment
is not twisted. Ensure that all materials to be embedded in the concrete of the new cast
segment are properly positioned and supported in order to maintain their position and
withstand concrete placement and consolidation without damage. Make provisions for
all projections, recesses, notches, openings, block-outs and the like in accordance with
the Plans and approved shop drawings. Cover the abutting surface of the match cast
segment with a thin film of a bond breaker consisting of flax soap and talc, or other
material approved by the Engineer. Use a soap and talc mixture consisting of five parts
flax soap to one part talc. The Engineer will base acceptance of a material other than
soap and talc prior to casting any segments by demonstration on a large specimen
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consisting of a precast piece and a new cast piece with a contact facial area of at least

4 1t

(E) Embedded Items

Embedded items shall be in accordance with specifications for prestressed and post-
tensioned construction and the requirements herein.

(1

2)

3)

Embedded Post-tensioning Ducts

Ensure that embedded ducts for post-tensioning tendons and bars are positioned
accurately to their required alignment. Properly fabricate and identify all ducts so
that proper positioning is assured and can be verified after casting. Utilize positive
methods to ensure that ducts will not be displaced or damaged during concrete
placement and consolidation. Adequately secure all embedded post-tensioning
ducts to the reinforcement cage at intervals not exceeding 30 inches for steel pipes
and 24 inches for plastic ducts, (Small ducts and very flexible ducts may require
closer supports). Prevent the concrete cover requirements from being violated by
any auxiliary ties and support bars. After installation in the forms, ensure that the
ends of the ducts are sealed at all times to prevent entry of water, debris and fine
material. Following each pour of concrete, demonstrate that all empty ducts are
free of water and are unobstructed and undamaged. Immediately prior to
installation of the prestressing steel, again demonstrate to the satisfaction of the
Engineer that all ducts are unobstructed and free of water and debris.

Anchor Plates and Castings

Prior to placing concrete in the forms, fix all tendon anchor plates and anchor
castings in their respective position in the forms, connected to their duct and sealed
to prevent mortar intrusion. Ensure that anchor plates and castings are rigidly
fixed in the forms to maintain their correct alignment and position during concrete
placement and consolidation.

Reinforcing Steel

Fabricate and place reinforcing steel in accordance with the Plans or as superseded
by the Approved Shop Drawings and as required herein. Do not cut out or remove
reinforcing steel to permit proper alignment of post-tensioning ducts. Replace any
bar that cannot be fabricated to clear the ducts by additional bars with adequate lap
lengths and submit the details to the Engineer for approval. In the plane of the
reinforcement parallel to the nearest surface of the concrete, ensure that bars do not
vary from plan placement by more than 1 inch, nor by more than one-eighth of the
spacing between bars, whichever is less. In the direction perpendicular to this
plane of reinforcement, ensure that bars do not vary from plan placement by more
than 1/4 inch. The top and bottom cover of reinforcing steel shall be within 1/4
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inch of the cover dimensioned on the Plans. The edge cover of the reinforcing
steel shall be within 1/2 inch of the cover dimensioned on the Plans.

(F) Concrete Placement, Consolidation and Finishing

(1)

2)

€)

General

Do not deposit concrete into the forms until the entire set-up of the forms,
reinforcement, ducts, anchorages and embedded items have been thoroughly
inspected and checked. Do not place concrete until the Engineer is satisfied that
all the above items have been properly inspected and checked, and the rate of
producing and placing the concrete will be sufficient to complete the casting and
finishing operations within the scheduled time, that experienced concrete finishers
are available where required for finish work and that all necessary finishing tools
and equipment are on hand at the site of the work and are in satisfactory condition
for use. During conveying and placement, protect concrete against undue drying
or rise in temperature and inclement weather.

Concrete Placement Equipment

Use concrete placement equipment of a size and design which permits placing
concrete within the specified time. Clean all equipment at the end of each
operation or workday and, just prior to reuse, check the equipment again and clean
off hardened concrete and foreign materials. Place concrete in accordance with
Section 420 of Standard Specifications.

Concrete Placement Sequence
(a) Superstructure Box Segments

First place concrete in the central portion of the bottom slab between the
inside edges of the internal web forms, leaving a narrow gap of 6 to 12 inches
for inspection and consolidation of the bottom corners when the next load is
placed in the webs. Then place the concrete in the bottom corners of each
web to connect and consolidate with that already placed in the bottom slab.
Then place concrete in the remainder of the webs in lifts not exceeding 24
inches at a time up to the top of the webs but not into the slab over the webs.
Place concrete in the top slab in the outer wing and mid slab regions between
webs before placing, completing and consolidating zones over the top of the
webs.

(b) Substructure and Pier Shaft Segments

Cast precast pier shaft segments vertically. Place the concrete in uniform lifts
of approximately 24 to 36 inches and consolidate well.
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(4)

()

(c) Obtain the Engineer’s approval on any alternative sequences to the above, or
for any other precast components.

Concrete Placement and Consolidation

Discharge individual loads of concrete into the forms, and place and consolidate in
the required locations. After discharge into the forms, do not bodily move
concrete from place to place within the forms by mechanical vibrators or other
similar equipment. Place and consolidate concrete with care so that post-
tensioning ducts, anchorages and any other embedded items are maintained in their
proper positions and are not damaged. Consolidate all concrete using approved
vibrators together with any other equipment necessary to perform the work as
specified. Use internal vibrators having a minimum frequency of 8,000 vibrations
per minute and sufficient amplitude to consolidate the concrete effectively.
Provide at least two stand-by vibrators in working condition for emergency use in
case of malfunction. Use external vibrators for consolidating concrete when the
concrete is inaccessible for adequate consolidation by internal means. When
external vibration is used, construct the forms sufficiently rigid to resist
displacement or damage. Vibrate concrete in a manner which avoids displacement
or damage to reinforcement, post-tensioning ducts, anchorages and other
embedded items. No construction joints are allowed within a segment, except as
detailed on the Plans.

Finishing

Strike off the roadway surface of the segment with an approved mechanical screed
operated by a self contained power source. Furnish and use a straightedge at least
24 inches longer than the segment while finishing the concrete deck surface of
superstructure box girder segments. Use the straightedge approximately parallel to
the centerline of the segment to strike an accurate surface between the bulkhead
and the top of the match cast segment at all positions across the segment width.

(G)Curing

(1)

General

Where casting cells are intended to operate on a short (daily) cycle and it can be
demonstrated to the satisfaction of the Engineer that the required initial concrete
strengths for the removal of the forms, application of prestress, moving and
handling of the segments and that the final concrete strength can be achieved in a
timely and consistent manner, then steam curing will not be required. However,
take precautions to promote proper curing by methods approved by the Engineer
and in accordance with Section 420 of Standard Specification. Such precautions
shall meet or exceed the following:
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(a)

(b)

(©)

(d)

(e)
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To prevent moisture loss, cover all exposed surfaces (those not in contact with
a form or match cast segment) as soon as possible after casting with a
moisture tight covering (wet curing blankets or other approved equal
systems). Avoid spoiling the deck surface finish. Keep the cover on or within
12 inches of the deck surface.

Keep the moisture-tight covering substantially in place throughout succeeding
operations such as geometry control survey, stripping of internal forms, wing
forms and shifting of and working with a segment in a match cast position.
Keep the concrete surface wet throughout these operations.

After stripping of the side and core forms, continue curing of the precast
concrete by the application of membrane curing compound as specified in
Section 420 of Standard Specifications to all exposed surfaces except the tops
surface of segments (including segment exterior once exposed by removal
from the form). Apply an approved debonding compound to match cast
surfaces to serve both as a bond breaker and seal for curing.

Maintain the moisture tight covering for at least 72 hours. As an alternative,
steam curing may be used. After stripping of the side and core froms, the
application of curing compound on the outer web and wings in combination
with covering the top deck surface with wet burlap will be considered
moisture tight.

While the new cast segment is in contact with the match cast segment, cover
the match cast segment with curing blankets, or other approved equal system,
to minimize the effects of differential temperature between the segments.

Steam Curing

Meet the requirements of Section 420 of Standard Specifications modified by the
following requirements when steam curing is used.

(2)

(b)

(©)

Accelerated curing of the concrete shall be achieved by use of low pressure
steam curing. If accelerated curing is completed before the 72 hour curing
period has elapsed, continue curing for the remaining part of the 72 hour
curing period in accordance with the curing methods listed above.

If accelerated curing is used, furnish temperature recording devices that will
provide accurate, continuous and permanent records of the time and
temperature relationship throughout the entire curing period. Initially calibrate
recording thermometers and recalibrate at least annually.

The preheating period shall equal or exceed the time of initial set as

determined by ASTM C 403 and shall not be less than 4 hours. When the
ambient air temperature is above 50°F, allow the member to remain
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®
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(h)

(1)
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undisturbed in the ambient air for the preheating period. If the ambient air
temperature is below 50°F, apply heat during the preheating period to hold the
air surrounding the member at a temperature of 50 to 90°F.

To prevent moisture loss from exposed surfaces during the preheating period,
enclose members as soon as possible after casting or keep the surfaces wet by
fog mist or wet blankets. Use enclosures for heat curing that allow free
circulation of heat about the member with a minimum moisture loss. The use
of tarpaulins or similar flexible covers may be used provided they are kept in
good repair and secured in such a manner to prevent the loss of heat and
moisture. Use enclosures that cover the entire placement.

During the application or removal of the heat, do not allow the temperature
rise or fall within the enclosure to exceed 40°F/hr. Do not allow the curing
temperature throughout the enclosure to exceed 160°F. Maintain the curing
temperature within a temperature range of 130 to 160°F until the concrete has
reached the required form removal strength for precast and cast-in-place
components or the required release strength for prestressed concrete
components.

The steam used shall be in a saturated condition. Do not allow steam jets to
impinge directly on the concrete, test cylinders, or forms. Cover control
cylinders to prevent moisture loss and place them in a location where the
temperature is representative of the average temperature of the enclosure.
Temperature recording devices shall simultaneously record the temperature of
three widely separated locations per casting cell. Locate the three temperature
sensors near the top, middle and bottom of the enclosure or as otherwise
approved by the Engineer. Identify the charts with the hours, dates and
segment number and deliver to the Engineer immediately after steam curing is
completed unless otherwise approved.

Apply an approved debonding compound to match cast surfaces to serve both
as a bond breaker and seal for curing.

Expose match cast segments to the same curing environment (temperature and
humidity) as the new cast segment until the new segment reaches the required
strength to allow the removal of the forms.

(H)Removal of Forms

Prior to removing the forms, protect the plastic concrete from adverse weather effects.
Keep supporting forms in place until the concrete has reached the required strength for
form removal as specified on the Plans, by this provision, or as approved by the

Engineer.

Test cylinders, made and cured in the same manner as the segment, to

confirm the form release strength prior to removing form. Avoid cracking or damaging
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the segment when removing the forms, especially match cast surfaces and shear keys.
Notify the Engineer of any damage which occurs and repair in an approved manner.

(I) Test Samples

Provide additional test samples and testing for compressive strength on precast segments
and field closure joints to control the construction activities and to ensure adequate
strength of these components at various stages of their manufacture and assembly.
Make test cylinders, in accordance with NCDOT Standard Specifications Article 1078-
4, cured in the same manner as the structural components to ensure adequate
compressive strength has been achieved in accordance with the plan requirements for the
following conditions:

(1)
2)
€)

4

Prior to release of prestressing for components which are to be pre-tensioned.
Prior to form release and/or moving the components to storage.

Prior to post-tensioning transverse tendons if the component is less than 28 days
old.

Prior to placing a component into position in the structure and/or stressing of
longitudinal post-tensioning tendons if the component is less than 28 days old.
Determine the number of cylinders in accordance with the proposed method for
casting, transporting and erecting the various components. Provide the results of
the compression testing of one or more test cylinders for controlling the time of
execution of the various construction operations. Obtain the Engineer’s approval
for meeting the Specification requirements on casting, curing and testing of
concrete test cylinders.

(J) Age at Erection

Unless otherwise approved by the Engineer, precast components shall be at least 14 days
old prior to incorporating into the structure.

(K) Tolerances

(1)

General

The following tolerances apply to the fabrication of precast components:

(1) Superstructure Box Segments:

Width of web +1/4 inch
Depth of bottom slab +3/16 inch
Depth of top slab +3/16 inch
Overall depth of segment +3/16 inch
Overall width of segment +1/4 inch
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(2)

€)

Length of segment +3/8 inch
Diaphragm dimensions +3/8 inch

(2) Precast Box Pier Segments

Height of segment +1/4 inch
Width and breadth of segment +1/4 inch
Thickness of wall +1/4 inch

(3) All Fabricated Segments:

Ends (deviation from a plane per 20 ft | £1/4 inch per 20 ft not to exceed 1/2

width or depth inch.
Flat Surface (deviation from a plane at | £0.025 in/ft not to exceed a total of
any location) 1/4 in.

Corrections

Control dimensions from segment to segment, including cast-in place segments,
and compensate for any deviations within a single segment or series of segments
so that the overall dimensions of the completed structure meet the dimensions and
overall erection tolerances allowed by this provision.

Repairs

Repair minor breakage, spalling, or honeycomb (not over 1 inch deep) by a method
approved by the Engineer. Major breakage, spalling, or honeycomb in excess of 1
inch deep is subject to the Department’s review and the Engineer’s structural
review and approval. If found to be satisfactory, repair these areas using a method
approved by the Engineer. Do not perform surface finishing or repairs on the
matching joint surfaces of precast segments until after final erection of the
segment, except as herein noted. If more than 20%, but less than 40% of the total
contact surface of all shear keys in any single web is broken, spalled or
honeycombed, grind the damaged areas to produce a cylindrical depression into
sound concrete to a depth and width approximately equal to the shear key
dimensions. Complete necessary repairs to shear keys damaged at the casting site
prior to shipping the segment to the erection site. After erection of the segments
adjacent to the damaged keys and prior to erection of additional segments,
carefully pack the voids left by the depressions with an epoxy mortar as approved
by the Engineer. With the Engineer’s approval, an alternate method of repair may
be used. The Engineer will consider the segment unsatisfactory for use if more
than 40% of the total contact surface of all shear keys in any single web is broken,
spalled or honeycombed. Use an Engineer approved method for repairing
damaged alignment keys located in the top and bottom slabs. The Engineer will
consider a segment unsatisfactory for use if more than 50% of the total contact
surface of all alignment keys in any element of the slab (wing overhang, central
portion between webs, etc.) is broken, spalled or honeycombed. Remove and
dispose segments found to be unsatisfactory and not repairable after structural
review and cast a new segment at no additional expense to the Department.
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Precast Segment Handling, Storage and Shipment

Handle segments with care to prevent damage. Handle segments using only the devices
shown on the shop drawings for this purpose. Store all precast segments level in the upright
position. Firmly support all precast segments for storage and shipment on an approved three
point bearing system which does not introduce a twist under self weight. Do not stack
superstructure segments one upon another unless approved by the Engineer. Prior to
shipment the Engineer will thoroughly inspect each segment for damage. Thoroughly clean
the faces of all joints of laitance, bond breaking compound and any other foreign material by
light sand blasting prior to shipment. Make no repairs of minor spalls or chipped areas on
the joint surfaces until after erection of the segment. Segments should be at least 5 days old
and meet 28-day strength requirements before they can be shipped. Upon arrival at the
bridge site the Engineer will inspect each segment again. If in the Engineer’s opinion, any
damage has occurred during shipment that will impair the function of the segment
(structurally, aesthetically, etc.), the segment will be rejected. Replace any rejected segment
with an approved segment at no cost to the Department. Provide firm support at bearing
locations noted above. Fully secure the segments against shifting during transport. Provide
a storage area of suitable stability for the segments to prevent differential settlement of the
segment supports during the entire period of storage.

Erection
(A) Erection Manual
Before commencing erection operations, submit proposals for all segment erection
operations to the Engineer for approval. This submittal shall be in the form of an
“Erection Manual” and include but not necessarily be limited to:
(1) A detailed step-by-step sequence for the erection of each segment including all
intermediate procedures relating to erection equipment, temporary and permanent

post-tensioning and making of closures between spans and/or cantilevers etc.

(2) Positioning, use and sequencing of falsework, jacking and/or releasing of
falsework, temporary towers, closure devices and the like.

(3) Positioning, use and sequencing of erection equipment such as cranes, beam and
winch devices, gantries, trusses and the like, including the movement, introduction

and/or removal of any supports onto or connections with the structure.

(4) Detailed scheduling of all temporary and permanent post-tensioning operations and
sequences in accordance with the segment erection and closure operations etc.

(5) Stressing forces and elongations for post-tensioning.

(6) Sequencing of grouting operations.
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(7)

(8)

A method for the field survey control for establishing and checking the erected
geometry (elevations and alignments) with particular attention to the setting of
critical segments such as, for example, pier segments for balanced cantilever
erection.

Any other relevant operations as required and applicable to the structure type and
construction method. Do not start erection without the Engineer’s approval of the
erection manual.

(B) Erection Geometry Control

(1)

2)

€)

General

Numerical or graphical methods may be used for alignment control and checking
during erection. Establish the key stages for checking of the erection in the
erection manual and obtain the Engineer’s review and approval. Key stages would
include, for example, setting a pier segment during cantilever erection and various
intermediate points during subsequent segment erection, at span closure and upon
completion. Prepare a table of elevations and alignments required at each key
stage of erection in accordance with the Plans, as cast geometry, camber and
erection elevations for establishing erection controls and submit to the Engineer for
approval. Carefully check elevations and alignments at each stage of erection and
correct as required to avoid any possible accumulation of errors. If geometric
corrective measures are necessary, the Engineer will require the Specialty Engineer
to develop the means and methods to ensure the epoxy joint remains watertight and
free from localized stress concentrations. The Specialty Engineer will be required
to submit the corrective measures to the Engineer for approval. Use shims made of
ASTM A240 Type 304 wire cloth (roving) with a maximum of 1/8 inch thickness.

Span-by-Span and Wet Joint Erection

Position each span segment according to the final longitudinal alignment, grade,
camber and cross-slope. Keep the horizontal and vertical alignment of the pier
segment within 1/16 inch of that required by the approved erection plans. Correct
any deviation more than the tolerance allowed above using a method approved by
the Engineer.

Balanced Cantilever and Progressive Cantilever Erection

Check the alignment and elevations of the cantilever(s), using two independent
surveys, within one hour of sunrise on each day that segments are to be erected.
Check the measurements made by each survey and ensure they agree to within 1/4
inch. When measurements do not agree, discontinue erection of segments until
discrepancies in measurements are resolved to the satisfaction of the Engineer.
Accurate positioning of the pier segments is very important as it will establish the
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line and grade for cantilevers in each direction. Position each pier segment
according to the final longitudinal alignment, grade and cross-slope and ensure no
further erection continues until and unless these segments are properly located on
the piers by the means provided. Keep the horizontal and vertical alignments of
the pier segment within 1/16 inch of the alignment values required to control
points as established by the approved erection plans. Check at each key stage of
erection, in accordance with approved erection procedures, the ends of cantilevers
for required elevations and alignment. Correct any deviation from the required
alignment by a method approved by the Engineer.

(D) Erection Tolerances

(1) Ensure that maximum differential between outside faces of adjacent segments in
the erected position does not exceed 3/16 inch.

(2) Ensure that transversely, the angular deviation from the theoretical slope difference
between two successive segment joints not exceed 0.001 rad.

(3) Ensure that longitudinally, the angular deviation from the theoretical slope change
between two successive segments does not exceed 0.003 rad.

(4) Dimensions from segment to segment will compensate for any deviations within a
single segment so that the overall dimensions of the completed structure meets the
dimensions shown on the Plans such that the accumulated maximum error does not
exceed 1/1000 of the span length for either vertical profile and/or horizontal
alignment. Carefully check elevations and alignments at each stage of erection and
correct as required to avoid any possible accumulation of errors.

(D) Other Miscellaneous Erection Requirements
(1) Span-by-Span and Wet Joint Erection
(a) Closure Joints
Use concrete meeting the same specifications and criteria as the concrete in
the segments. Ensure that concrete reaches the minimum required strength as
shown on the Plans or in the Specifications prior to stressing the continuity
post-tensioning. Ensure that the closure joint forms provide tolerances as
specified under Section 4.0(K) Tolerances of this provision.

(b) Wet Joints

Where forming joints between segments using cast-in-place concrete, the
above conditions for closure joints also apply to wet joints. In addition, the
cast-in-place “Wet Joints” cannot be less than 3 inches wide, nor greater than
9 inches wide unless otherwise approved by the Engineer.
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Formwork

Adequately support formwork at all wet joints and closure joints to take all
loads applied and do not remove them until the concrete in the joints has
reached its required strength and the longitudinal tendons have been
tensioned.

(2) Balanced Cantilever and Progressive Cantilever Erection

(a)

(b)

(©)

(d)

(e)

Deformations

For computing deformations due to time dependent stress variations, the
erection time assumptions shall be shown on the Plans. Deformations due to
creep and shrinkage and the concrete modulus of elasticity shall be computed
using the CEB-FIP Model Code 1990.

Temperature Restrictions

Meet the requirements of “Epoxy Jointing of Precast Segment” Project
Special Provision Section 3.0 for substrate temperatures, epoxy formulation
and thermal controls where precast segments are jointed with epoxy. Measure
the substrate temperature at the mid-depth of the top slab for box girder
sections or 4 inches from the top surface for slabs and other sections.

Permissible Loads on Cantilever

During balanced cantilever erection, unbalance the cantilever by only one
segment at any time. In addition to the unbalanced load due to one segment,
the  cantilevers are  designed for loads applied by the
erection equipment as listed on the Plans. Use alternate erection methods
which comply with the assumptions on the Plans or otherwise approved by the
Engineer.

Span Closure Joints

Use concrete for closure joints which comply with the same specifications and
criteria as the concrete in the segments. Ensure that concrete reaches the
minimum required strength as shown on the Plans or in the Specifications
prior to stressing the transverse or continuity post-tensioning. Ensure that the
closure joint forms provide tolerances as specified for precast segments.

Falsework and Formwork

Support falsework and formwork at closure pours by the cantilever ends or
terminating segments of each series of segments to be joined. Secure
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cantilever together vertically, longitudinally, and transversely so that the
applied loads will yield equal deflections to both cantilevers. Do not remove
securing devices until the closure pour concrete has reached its required
strength and longitudinal continuity tendons are tensioned.  Submit
calculations and details to verify that the devices and methods have adequate
rigidity and do not impose excessive loads and stresses on the structure.

(3) Precast Box Pier Construction - Erection Tolerances

(a) Ensure that maximum differential between outside faces of adjacent segments
in the erected position do not exceed 3/16 inch.

(b) Ensure that the rotational angular deviation, measured about a vertical line,
between two successive segment joints does not exceed 0.001 rad.

(c) Ensure that the maximum angular deviation of a segment from a vertical line
does not exceed 0.003 rad. and that the maximum overall deviation from the
vertical, measured in any direction, does not exceed 0.01 in/ft of height.

(d) Ensure the base precast segment is within 1/2 inch of the plan location.
(E) Epoxy Jointing of Precast Segments

Meet the requirements of “Epoxy Jointing of Precast Segments” Project Special
Provision. Select the appropriate epoxy material based on the job requirements as either
normal or slow set epoxy within the formulation temperature range based on the
substrate temperature.

(F) Packed Mortar Joints for Joints, Bearings or setting Pier Shaft Segments

Where designated on the plans, place packed mortar after the precast element or bearing
has been set at the proper final elevation. Pressure grouting the joint may be allowed
with the Engineer’s approval of the materials and method to be used. Additionally,
where precast piers are shown connected to the footings by packed mortar, temporarily
supporting the base segment and casting the footing around the segment will be allowed.
Minimum penetration of the base segment into the footing shall be 2 inches. No
additional payment for this operation or for additional footing concrete will be made.
Mortar for packing consists of one part cement and one part fine aggregate, by volume,
mixed with a non-shrink admixture as recommended by the manufacturer. Mix the dry

elements thoroughly to a uniform mixture. Add water to produce a mealy, slightly
adhesive mixture. Pack the mortar until a water sheen is produced on the surface of the
mortar. Build a form around the joint leaving one side open. Secure the form to
withstand the required packing forces. Insert a small amount of mortar into the open
joint to form a 2 inches thick bead on the opposite side of the form. Pack this bead by
striking a special tool made of 1/2 by 2 inch steel having a length approximately 10
inches longer than the largest dimension of the joint being packed with a 2 pound
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hammer. Continue compaction until water begins to bleed out of the mortar. When
bleeding has occurred, insert another bead of mortar and pack as described above.
Continue this process until the joint is filled to the limits shown in the Plans.

Barrier Setting

Prior to forming the barriers, accurately establish the as-constructed gutter line elevations at
intervals not exceeding 10 feet. Then form the base of the barrier and median to provide an
inside vertical face which extends from the surface of the concrete structure to an elevation
located 3 inches above the theoretical gutter line elevations. Maintain the plan vertical
height of the barriers as a minimum when variations exist between the plan profile and the
actual profile of the gutter.

Watertight Decks

Check all segment joints, closure joints and deck hole repairs to assure every location is
watertight, upon completion of all milling and grinding activities on the riding surface.
Repair all locations showing evidence of leaks by cutting a 3/8” wide x 5/8” deep groove
along the leak interface. Clean and completely fill the groove with epoxy meeting the
requirements of “Epoxy Jointing of Precast Segments” Project Special Provision. Dispense
the epoxy into the groove using a pneumatic gun and epoxy cartridges. Clean all excess
epoxy bonding agent from external visible surfaces in a way not to damage or stain the
concrete surface. Do not smear epoxy over areas located more than 1 inch from each side of
the groove.

EPOXY JOINTING OF PRECAST SEGMENTS

Description

Furnish, mix and apply a two-component epoxy bonding system to the match cast faces of
joints between precast concrete superstructure and/or substructure segments in accordance
with the Request for Proposals and referenced documents.

In its workable state, or open time, the epoxy bonding agent shall function as a lubricant for
joining the segments. In its hardened state, the epoxy bonding agent shall provide a
watertight seal between the precast concrete segments. The hardened epoxy bonding agent
shall provide intimate contact for stress transfer by completely filling all interstitial space
between the match cast segment faces.

This provision applies to precast segmental structures with multiple shear joints in webs and
joints with suitable shear keys in precast substructure segments.
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General
(A) Acceptance of Epoxy Bonding System

Use only epoxy systems that meet the requirements of this provision. The epoxy system
should be approved by the engineer-of-record and reviewed and approved by the
department before it is used by the contractor.

(B) Qualifications of Contractor’s Personnel

For mixing, handling and applying the epoxy bonding agent, provide direct supervision
by a person with knowledge and experience, or trained by a technical representative of
the manufacturer in the use of this material. These qualifications should be submitted
for each person providing direct supervision of the use of epoxy bonding agent. Arrange
for a technical representative of the manufacturer to be at the site as an advisor at the
beginning of this work.

Ensure that all personnel who will be working with the epoxy bonding agent are
thoroughly familiar with the safety precautions necessary for use of this material.

Material
(A)General

Use only epoxy bonding agents for match-cast joints between precast segments which
are thermosetting 100% solid compositions that do not contain solvent or any non-
reactive organic ingredient except for pigment required for coloring and meet the
requirements of ASTM C881, Type VI Grade 3 as modified below. Use epoxy bonding
agents composed of two components, a resin and a hardener, with each component
distinctly pigmented so that mixing produces a third color similar to the concrete in the
segments.

Epoxy bonding agents shall be insensitive to damp conditions during application and,
after curing, shall exhibit high bonding strength to cured concrete, good water resistivity,
low creep characteristics and tensile strength greater than the concrete.

(B) Packaging, Identification and Use

Use only components packaged in two parts, in sealed containers, proportioned in the
proper reacting ratio, ready for combining and mixing in accordance with the
manufacturer’s instructions. Each container shall bear a label and/or stamp designating
the manufacturer’s name, brand name, the component type (resin or hardener), the range
of substrate (surface of concrete) temperature over which the application is suitable,
material classification, the date of formulation, the shelf life of the material, and the
manufacturer’s lot number.
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Provide instructions, furnished by the manufacturer, for the safe storage, handling,
mixing and application of the material.

Do not use any material from containers which are damaged or have been previously
opened. Combining of epoxy bonding components from bulk supplies will not be
permitted. Only full packets of components will be mixed.

(C) Classification of Epoxy Material

Epoxy bonding agents which remain workable for a short open time (about one hour) are
referred to herein as “normal set epoxy”’.

Epoxy bonding agents which remain workable over an extended open time (about eight
hours) are referred to herein as “slow set epoxy”.

(D) Formulation for Temperature Range

Epoxy bonding agents shall be formulated to provide application temperature ranges
which are suitable for the erection of match cast segments with substrate temperatures
between 40 and 115°F with a minimum of at least two, but preferably three,
formulations dividing the range into approximately equal sub-ranges which overlap by
at least 5°F.

(E) Physical Requirements
(1) General

Epoxy bonding agents proportioned as designated by the manufacturer and mixed
in accordance with the manufacturer’s recommendations shall meet the
requirements of ASTM C881. For the properties listed below, modify the ASTM
test procedures as noted. The components of the epoxy-bonding agent shall be
conditioned to the temperature at which testing is to be done prior to mixing the
test specimen.

(2) Contact Time (open Time) and Contact Strength

The contact time (open time) of the mixed epoxy-bonding agent shall be:
Normal-Set Epoxy ................ 60 Minutes, Minimum
Slow-Set EpoxXy .....cccceveerereennen. 8 Hours, Minimum

The above contact time (open time) will be deemed acceptable if a slant cylinder
test specimen, prepared and tested in accordance with the conditions below,
sustains the following stress (contact strength) on the slant plane calculated as the
axial (vertical) load divided by the area of the slant ellipse:
Normal-Set Epoxy .......ccccceue.... 1,000 psi at 48 hours after joining.
Slow-Set EPOXY ....covvvevveniieennnne 1,000 psi at 14 days after joining.
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)

4

The cement mortar/concrete material for the slant-cylinder test shall have a
compressive strength of at least 4,500 psi at 28 days when tested to ASTM C39.
The slant-cylinder test procedure shall be in accordance with ASTM C882 with the
following modifications:

(a) Joining of the sloped surfaces shall be delayed for the following period of
time, measured from the time the epoxy was mixed:
Normal-Set EpoXy .....cccoevveeviieniiniinnnens 60 Minutes.
Slow-Set EPOXY .ooocvvveviiieiieeieeeieeeeeee 8 Hours.

(b) During the period between mixing of the epoxy and joining of the sloped
surfaces, the specimens will be uncovered and maintained at the maximum
temperature of the application range for the formulation tested.

(c) Assemble the specimens together and cure at the maximum temperature of the
formulation range (48 hours for normal set and 14 days for slow set epoxies)
prior to testing.

For slow-set epoxy, an additional test specimen shall be made and tested to failure

at 24 hours. The formulation of the slow set epoxy is acceptable only if the epoxy-

bonding agent exhibits a brittle break.

Compressive Yield Strength

The compressive yield strength of the epoxy-bonding agent shall be in accordance

with ASTM C881 when tested using ASTM Method D 695 with the following

conditions:

(a) Epoxy bonding agent shall be poured into the mold for forming specimens
within ten minutes after starting mixing of the components.

(b) The specimens shall be cured at the minimum temperature of the formulation
range for a period of 24 hours.

Bond Strength

Bond strength shall be in accordance with ASTM C 881 and the test is conducted
on a slant cylinder according to ASTM C 882 with the following modifications.

(a) The test cylinder of concrete shall have a compressive strength of at least
6,000 psi at seven days age.

(b) The specimens shall be prepared as defined in Section 3.0(E)(2) of this
provision.
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Construction Requirements
(A)General

Apply an epoxy bonding agent meeting the requirements of this provision to mating
surfaces of all match-cast precast concrete segments.

Prior to the manufacture of epoxy for the project, a site meeting will be held with
representatives from the, Engineer, Design-Build Team and epoxy manufacturer, to
discuss the selection of the proper formulations, storage and handling, mixing and
application of the epoxy.

Have the necessary cleaning materials immediately available at the location of the
segment joining, in the event that the segments shall be separated and cleaned or epoxy
reapplied.

Include in the erection manual required by “Precast Segmental Bridge Construction”
Project Special Provision, details of erection and post-tensioning operations which
assure that the time elapsing between mixing components of the first batch of epoxy
bonding agent applied to the joining surfaces of precast concrete segments and the
application of a compressive contact pressure across the joint does not exceed 70% of
the open time for the particular formulation of epoxy bonding agent used. Also, include
details of how the minimum, closing, contact pressure of approximately 40 psi will be
applied uniformly to each joint to which epoxy is applied during the epoxy curing
period. Contact pressure may be attained through combinations of weight and temporary
and/or permanent post-tensioning.

(B) Cleanliness of Surfaces to be Joined

Ensure that the application surfaces are free from oil, form release agent, laitance or any
other deleterious material that would prevent the epoxy bonding agent from bonding to
the concrete surface. Remove laitance by light sandblasting, wire brushing. Do not
destroy the surface shape and profile of the mating surfaces.

Ensure that the surfaces have no free moisture on them at the time the epoxy bonding
agent is applied. Free moisture will be considered present if a dry rag, after being wiped
over the surface, becomes damp.

(C) Substrate Temperatures and Epoxy Formulation

Apply the epoxy bonding agent only when the substrate temperature of both surfaces to
be joined is between 40 and 115°F. The formulation of the epoxy bonding agent shall
have an application temperature range that conforms to the substrate temperature of the
surfaces being joined. If the mating surfaces have different substrate temperatures, then
use the formulation for the higher temperature in hot weather periods. In cold weather
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periods, use the formulation for the lower temperature. Thermal control precautions may
be taken in accordance with Section 4.0(H) of this provision below.

(D)Mixing of Epoxy Bonding Agent

Mix the two components of the epoxy bonding agent in strict accordance with the
manufacturer’s instructions, using only full and undamaged containers. Only open the
containers immediately before being combined and do not use any which have an
expired shelf life. Thoroughly stir each container of component before combining the
components. Combine the two components and thoroughly mix until a uniform color is
achieved. Mix with a properly sized mechanical mixer operating at no more than 600
rpm and/or in accordance with the recommendations of the epoxy manufacturer.

Do not mix until the segments to be joined are within approximately 18 inches of their
final position. Schedule mixing of the epoxy bonding agent so that the material in a
batch is applied to the face of a joint within a maximum of 20 minutes after combining
the components.

The Engineer, at his discretion, may require a dry run to check the fit of two surfaces
before applying the epoxy.

(E) Application and Amount of Epoxy

Begin application immediately after a batch has been mixed. Uniformly apply the epoxy
bonding agent in accordance with the manufacturer’s recommendations by spatula or
gloved hand a nominal thickness of 1/16 inch.

Apply the epoxy to all areas of both faces to be joined. Do not exclude epoxy from
around holes formed by ducts. Apply additional epoxy thickness, equal to the shim
thickness, to segment faces when shims are placed in a joint.

The amount of epoxy may be adjusted provided that a sufficient amount is applied to
completely fill all interstitial space in the joint and to extrude a small bead from the joint

after application of the compressive contact pressure.

If a bead of epoxy is not extruded all around the joint, then determine the reason why
before proceeding.

Do not use an epoxy bonding agent from a batch for which the time since combining the
components has exceeded 20 minutes.

(F) Mating of Segments
Immediately after each mating surface is covered with epoxy bonding agent, bring the

segments together and apply the specified compressive contact pressure in accordance
with the approved erection procedures. The contact pressure may be increased at any
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time after the epoxy has taken an initial set. Do not reduce the contact pressure until the
epoxy in the joint has properly hardened and cured. If the contact pressure is reduced, do
not subject the joint to tensile stress.

A discernable bead line of extruded epoxy bonding agent shall be apparent along the
exposed edges of the joint. Fill all areas of the joint which do not show a bead of epoxy
by dispensing additional epoxy, meeting the requirements of this specification, into the
joint using a pneumatic gun with epoxy cartridges. Inject epoxy to a minimum depth of
1 inch.

Catch and retain epoxy which is squeezed out of the joint in areas over waterways,
roadways, buildings, etc.

Clean all extruded epoxy bonding agent from external visible surfaces in a way not to
damage or stain the concrete surface. Do not smear surplus extruded epoxy bonding
agent over large areas (areas more than 1 inch from each side of the joint), visible
surfaces.

Immediately after the segments are joined, swab all embedded (internal) post-tensioning
ducts or conduits passing through the joints to smooth out any extruded epoxy bonding
agent.

If the time between combining the components of the epoxy bonding agent and applying
the compressive contact pressure exceeds 70% of the minimum open time, immediately
separate the segments and clean in accordance with Section 4.0(I) of this provision.

(G) Thermal Controls

(1) Cooling in Hot Weather
If the substrate temperature exceeds 115°F, do not proceed with epoxy jointing.
The Contractor may take precautions to keep the mating substrate surfaces cool by
shading and/or wetting with clean water except that the above requirements for no
moisture at the time of application shall be strictly adhered to.

(2) Artificial Heating in Cold Weather
If electing to erect segments in cold weather when the substrate temperature of the
mating concrete surfaces is below 40°F, an artificial environment may be used to

increase the substrate temperature subject to the following:

(a) Make the artificial environment by an enclosure surrounding the joint through
which warm air is circulated, or heating is provided by radiant heaters.

(b) Raise the temperature of the concrete substrate across the entire joint surface
to at least 40°F.
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(c) Prevent localized heating and the temperature of the substrate exceeding 95°F
at any point on the surface. Direct flame heating of the concrete is not
allowed.

(d) Maintain the temperature of the substrate surfaces between 40 and 95°F for at
least 24 hours after joining the surfaces.

(e) The Design-Build Team may propose, for review by the Engineer, an optional
method of raising and maintaining the substrate temperature of the mating
surfaces. Any optional method shall meet the thermal restrictions above.

Epoxy jointing operations may proceed if the air temperature is above 45°F and
rising and the limitations above are met.

(H) Failure to comply with Time Limits or Incomplete Jointing

If the time limit between mixing of the epoxy-bonding agent and the application of the
contact pressure is exceeded, or if the joint is incompletely filled and sealed, separate the
segments and remove all epoxy from the faces using spatulas and approved solvent. Do
not re-apply epoxy until the faces have been properly cleaned and solvents dispersed, for
a period of 24 hours.

Removal of Support to Segments

(A) Span-by-Span Erection
Ensure that precast concrete segments remain fully supported by the erection truss or
system until at least 8 hours after mixing of the last batch of epoxy bonding agent
applied to any joint in the span and the permanent tendons have been stressed.

(B) Cantilever Erection
Independent support to a newly erected cantilever segment may be removed when the
epoxy bonding agent in the third previous mating joint has set. It is not necessary for the
epoxy bonding agent in the new joint or the immediately previous joint to be set prior to
removing the independent support of the new segment provided that the temporary
and/or permanent post-tensioning has been installed to carry the load of the new and
previous segment along with any applied construction loading as per the requirements of
the erection system.

Record of Jointing

Record and submit to the Engineer on a weekly basis the following information:
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(A)General
(1) Date and time of jointing.
(2) Segment numbers or spans jointed.
(3) Weather conditions.
(B) For each joint (identified by location or segment numbers)
(1) Manufacturer’s lot number of epoxy bonding agent components.

(2) Temperature of the concrete on the joint surface at the middle of each
segment when application of the epoxy bonding agent began.

(3) Time of mixing first batch of epoxy bonding agent applied to the joint and
completion of application.

(4) Time of applying the required compressive contact pressure.
(C) Details of any repairs performed including:

(1) Reason for repair.

(2) Joint location.

(3) Volume of epoxy.

(4) Method of application.

(5) Additional details as applicable.

POST TENSIONING

Description

Furnish and install all post-tensioning systems and any other pertinent items necessary for the
particular prestressing system used, including but not limited to ducts, anchorage assemblies
and local zone reinforcement. Both temporary and permanent post-tensioning shall comply
with the requirements of this provision. Furnish all components of a post-tensioning system,
including steel pipes, from a single supplier. Prestressing steel can be obtained from any
supplier. Install prestressing steel, which may be strands or bars, through ducts in the
concrete. Stress to a predetermined load and anchor directly against the hardened concrete.
Grout ducts to fill all voids and install protection at end anchorages. Submit shop and
working drawings and manuals in accordance with this provision, Request for Proposals and
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referenced documents. The Design-Build Team’s Specialty Engineer shall produce, sign and
seal all shop drawings related to post-tensioning.

Post-tensioning details shall be in accordance with the document entitled "Standard Post-
Tensions Details" unless otherwise approved through an Alternative Technical Concept or as
approved by the Engineer post-award.

General

(A)Qualifications and Inspection

Perform all post-tensioning field operations under the direct supervision (crew foreman)
of a qualified post-tensioning and grouting technician. The crew foreman for post-
tensioning tendons installation and stressing shall have PTI Certification, Level 2
Bonded PT — Field Installation/Field Specialist. The crew foreman for grouting
operations shall be an ASBI Certified Grouting Technician with a continuous minimum
verifiable experience of five years. Provide project personnel, a crew foreman and crew
members in accordance with Article 105-6 of Standard Specifications. All stressing and
grouting operations shall be conducted in the presence of the Engineer.

(B) Shop Drawings

Prepare shop drawings to address all requirements stated in the plans and the
requirements stated herein. Indicate the approved post-tensioning systems to be used.
Show tendon geometry and locations complying with the plans and the limitations of the
selected post-tensioning system. Show all inlets, outlets, high point outlet inspection
details, anchorage inspection details and permanent grout caps, protection system
materials and application limits.

(C) Material Storage

(D)

Store all materials in a weatherproof building, shed or container until time of use.
Certification of Post-tensioning Systems

Use only post-tensioning systems that are approved by the Department's Structure
Design Unit. Manufacturers seeking evaluation of their post-tensioning systems shall
submit test results to the Structure Design Unit and include certified test reports from an
independent laboratory audited by AASHTO Materials Reference Laboratory (AMRL)
which shows the post-tensioning system meets all the requirements specified herein.

Test plastic components in a certified independent laboratory accredited through the
laboratory accreditation program of the Geosynthetic Accreditation Institute (GAI) or
the American Association for Laboratory Accreditation (A2LA). Certification of test
reports may be performed by an independent laboratory located outside the U.S., if the
independent laboratory is approved by the Department's Materials and Test Unit. If any
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(E)

component of the post-tensioning system is modified or replaced, the appropriate
component test and entire system test, if needed, shall be retested in accordance with the
requirements herein and an updated application made to the Structure Design Unit
containing the test reports and revised system drawings. Before attempting to change
post-tensioning system components contact the Structure Design Unit for direction.

Perform certification test for the plastic on a sample formed or cut from the finished
product. Provide the Engineer with certification that the plastic from the duct sample
complies with all requirements of the specified cell class, stress crack rating and the
specified amount of antioxidant. Certify to the Engineer that the post-tensioning system
being furnished is in compliance with all requirements stated herein.

Ensure that all components of a system are stamped with the suppliers name, trademark
model number and size corresponding to catalog designation. Post-tensioning systems
consist of an assembly of components for various sizes of strand or bars assembled and
pressure tested. Post-tensioning systems will have to be developed and tested both
internal (corrugated duct) and external (smooth duct) applications for each of the
following:

Department standard tendon sizes for designing and detailing consist of 0.6 inch
diameter strand in anchorages containing 4, 7, 12, 15, 19 and 27 strands; standard bar
sizes from 5/8 to 1 3/4 inch diameter. Systems using alternate anchorage sizes and/or
strands utilizing 1/2 inch strand and providing equivalent force to these standard sizes
shall be submitted for approval.

Prior to installing any post-tensioning hardware, furnish the Engineer with a certification
from the PT supplier that the PT system chosen for the project meets the requirements of
this provision and is a Department approved PT system . Upon completion of post-
tensioning installation, provide a certification that the PT system supplied was installed
without modification and met the requirements of the contract documents.

Definitions
Anchorage Assembly: An assembly of various hardware components which secures a
tendon at its ends after it has been stressed and, imparts the tendon force into the

concrete.

Anticipated Set: The wedge set assumed to occur in the design calculation of the post-
tensioning forces at the time of load transfer.

Bar: Post-tensioning bars are high strength steel bars, normally available from 5/8 to
1 3/4 inch diameter and usually threaded with very coarse thread.

Bearing Plate: Any hardware that transfers the tendon force directly into a structure or
the ground.
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Bleed: The autogenous flow of mixing water within or its emergence from, newly placed
grout, caused by the settlement of the solid materials within the mass.

Coupler: A device used to transfer the prestressing force from one partial length
prestressing tendon to another. (Strand couplers are not permitted.)

Duct: Material forming a conduit to accommodate prestressing steel installation and
provide an annular space for the grout which protects the prestressing steel.

Family of Systems: Group of post-tensioning tendon assemblies of various sizes which
use common anchorage devices and design. All components within the family of
systems shall be furnished by a single supplier and shall have a common design with
varying sizes.

Fluidity: A measure of time, expressed in seconds necessary for a stated quantity of
grout to pass through the orifice of a flow cone.

Grout: A mixture of cementitious materials and water with or without mineral additives
or admixtures, proportioned to produce a pumpable consistency without segregation of
the constituents, when injected into the duct to fill the space around the prestressing
steel.

Grout Cap: A device that contains the grout and forms a protective cover sealing the
post-tensioning steel at the anchorage.

Inlet: Tubing or duct used for injection of the grout into the duct.

Outlet: Tubing or duct to allow the escape of air, water, grout and bleed water from the
duct.

Post-tensioning: A method of prestressing where tensioning of the tendons occurs after
the concrete has reached a specified strength.

Prestressing Steel: The steel element of a post-tensioning tendon, which is elongated and
anchored to provide the necessary permanent prestressing force.

Post-tensioning Scheme or Layout: The pattern, size and locations of post-tensioning
tendons provided by the Design-Build Team on the plans.

Post-tensioning System: An assembly of specific models of hardware, including but not
limited to anchorage assembly, local zone reinforcement, wedge plate, wedges, inlet,
outlet, couplers, duct, duct connections and grout cap, used to construct a tendon of a
particular size and type. The entire assembly shall meet the system pressure testing
requirement. Internal and external systems are considered independent of one another.
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Pressure Rating: The estimated maximum pressure that water in a duct or in a duct
component can exert continuously with a high degree of certainty that failure of the duct
or duct component will not occur (commonly referred to as working pressure).

Set (Also Anchor Set or Wedge Set): Set is the total movement of a point on the strand
just behind the anchoring wedges during load transfer from the jack to the permanent
anchorages. Set movement is the sum of slippage of the wedges with respect to the
anchorage head and the elastic deformation of the anchor components. For bars, set is
the total movement of a point on the bar just behind the anchor nut at transfer and is the
sum of slippage of the bar and the elastic deformation of the anchorage components.

Strand: An assembly of several high strength steel wires wound together. Strands
usually have six outer wires helically wound around a single straight wire of a similar
diameter.

Tendon: A single or group of prestressing steel elements and their anchorage assemblies
imparting prestress forces to a structural member or the ground. Also, included are

ducts, grouting attachments, grout and corrosion protection filler materials or coatings.

Tendon Size: The number of individual strands of a certain strand diameter or the
diameter of a bar.

Tendon Type: The relative location of the tendon to the concrete shape, internal or
external.

Thixotropic: The property of a material that enables it to stiffen in a short time while at
rest, but to acquire a lower viscosity when mechanically agitated.

Wedge Plate: The hardware that holds the wedges of a multi-strand tendon and transfers
the tendon force to the anchorage assembly. (Commonly referred to as anchor head)

Wedge: A conically shaped device that anchors the strand in the wedge plate.

ASBI: American Segmental Bridge Institute

PTI: Post-Tensioning Institute

Segmental duct coupler: The special duct coupler is used for internal tendon duct

connection at segment match cast joint meets the requirement of Section 3.0(B)(5)(e)(iii)
of this provision.
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Materials

Meet the requirements of following:

Items Articles

WITE Srand ......c.eeeeiiieiie e ASTM A416

Bl ... oo e ASTM A722

W ALET ..ttt e aee e ebe e e erae e "Water for Concrete" Special
Provision

L€ 50 | | USSR “Post-tensioning Grout” Project
Special Provision

EPOXY GIOUL...cuviiiiiiieciieeeee et Section12.0

Magnesium Ammonium Phosphate Concrete ............cceenee.ee. Section 11.0(A) (1)

Elastomeric Coating System ..........cccceecvveeriieeriiieeniieeeiee e Section 12.0

MEthacTyIate ......ccueeviiieiieieeieee e Section 11.0(A) (2)

(A)Prestressing Steel
(1) Strand

Unless otherwise noted on the plans, use uncoated strand meeting requirements of
ASTM A416 (Grade 270, low relaxation 7-wire strand)

(2) Bar

Unless otherwise noted on the plans, uncoated Grade 150, high strength, coarse
thread bar meeting the requirements of ASTM A722, Type 1L

(B) Post-tensioning System

Use approved post-tensioning systems, of the proper size and type to construct
tendons shown on the Design Plans. Substitution of components of approved post-
tensioning systems is not permitted. For permanent applications, the use and
location of bar couplers is subject to approval by the Engineer. Use only post-
tensioning systems that utilize tendons fully encapsulated in anchorages and ducts.
Systems which transfer prestress force by bonding the prestressing steel strand
directly to concrete are not permitted. Embedded anchors for bars are permitted.
Strand or tendon couplers are not permitted.

(1) Post-tensioning Anchorages
Ensure that the anchorages develop at least 95% of the actual ultimate tensile

strength of the prestressing steel, when tested in an unbonded state, without
exceeding the anticipated set.
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Design anchorages so that the average concrete bearing stress is in compliance
with the “AASHTO LRFD Bridge Design Specifications”. Test and provide
written certification that anchorages meet or exceed the testing requirements in the
AASHTO LRFD Bridge Construction Specifications.

Galvanize the embedded body of the anchorage in accordance with ASTM A123.
Other components of the anchorage including wedges, wedge plate and local zone
reinforcement are not required to be galvanized. Construct the bearing surface and
wedge plate from ferrous metal. Equip all anchorages with a permanent grout cap
that is vented and bolted to the anchorage.

Provide wedge plates with centering lugs or shoulders to facilitate alignment with
the bearing plate.

Cast anchorages with grout outlets suitable for inspection from either the top or
front of the anchorage. The grout outlet will serve a dual function of grout outlet
and post-grouting inspection access. The geometry of the grout outlets shall
facilitate being drilled using a 3/8” diameter straight bit to facilitate endoscope
inspection directly behind the anchor plate. Anchorages may be fabricated to
facilitate both inspection locations or may be two separate anchorages of the same
type each providing singular inspection entry locations.

Trumpets associated with anchorages will be made of polypropylene plastic
material conforming to the requirements stated in Section 3.0(B)(5)(e) of this
provision. The thickness of the trumpet at the transition location (choke point) will
not be less than the thickness of the duct as established in Section 3.0(B)(5)(e) of
this provision. Alternately, the trumpet material may be polyolefin containing
antioxidant(s) with a minimum Oxidation Induction Time (OIT) according to
ASTM D3895 of not less than 20 minutes. Perform OIT test on samples taken
from the finished product. Test the remolded finished polyolefin material for
stress crack resistance using ASTM F2136 at an applied stress of 348 psi resulting
in a minimum failure time of 3 hours.

Bar Couplers

Use couplers meeting the requirements of AASHTO LRFD Bridge Design
Specifications and Bridge Construction Specifications. Test and provide written
certification that the couplers meet or exceed the testing requirements in the
AASHTO LRFD Bridge Construction Specifications.

Inlets, Outlets, Valves and Plugs
Provide permanent grout inlets, outlets, and threaded plugs made of ASTM A240
Type 316 stainless steel, nylon or polyolefin materials. For products made from

nylon, the cell class of the nylon according to ASTM D5989 shall be S-PA0141
(weather resistant), S-PA0231 or S-PA0401 (ultimate strength not less than 10,000
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psi with UV stabilizer added). Products made from polyolefin shall contain
antioxidant(s) with a minimum Oxidation Induction Time (OIT) according to
ASTM D3895 of not less than 20 minutes. Perform OIT test on samples taken
from the finished product. Test the remolded finished polyolefin material for
stress crack resistance using ASTM F2136 at an applied stress of 348 psi resulting
in a minimum failure time of 3 hours. All inlets and outlets will be equipped with
pressure rated mechanical shut-off valves or plugs. Inlets, outlets, valves and
plugs will be rated for a minimum pressure rating of 150 psi. Use inlets and
outlets with a minimum inside diameter of 3/4 inch for strand and 3/8 inch for
single bar tendons and four-strand duct. Provide dual mechanical shutoff valves
when performing vertical grouting. Specifically designate temporary items, not
part of the permanent structure, on the PT System drawings. Temporary items
may be made of any suitable material.

Permanent Grout Caps

Use permanent grout caps made from approved polymer or ASTM A240 Type
316L stainless steel. The approved resins used in the polymer shall be nylon,
Acrylonitrile Butadiene Styrene (ABS) or polyester. For products made from
nylon, the cell class of the nylon according to ASTM D5989 shall be S-PA0141
(weather resistant), S-PA0231 or S-PA0401 (ultimate strength not less than 10,000
psi with UV stabilizer added). Seal the cap with “O” ring seals or precision fitted
flat gaskets placed against the bearing plate. Place a grout vent on the top of the
cap. Grout caps shall be rated for a minimum pressure rating of 150 psi. Use
ASTM A240 Type 316L stainless steel bolts to attach the cap to the anchorage.
When stainless steel grout caps are supplied, provide certified test reports
documenting the chemical analysis of the steel.

Duct and Pipe

(a) General: Use only plastic duct, steel pipe or a combination of plastic duct and
steel pipe. Ensure that all connectors, connections and components of post-
tensioning system hardware are air and water tight and pass the pressure test
requirements herein. Use smooth plastic duct in all post-tensioning systems
used for external tendons. Use corrugated plastic duct in all post-tensioning
systems used for all internal tendons except where steel pipe is required.

(b) Duct or Pipe Minimum Diameter: For prestressing bars, provide duct with a
minimum internal diameter of at least 1/2 inch larger than the outside
diameter, measured across the deformations. For prestressing bars with
couplers, size the duct to be 1/2 inch larger than the diameter of the bar and/or
coupler.

For multi-strand tendons, provide ducts with a minimum cross sectional area 2
1/2 times the cross-sectional area of the prestressing steel.
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(c) Connection Tolerance between Pipe and Duct: Steel pipe and plastic duct may

(d)

(e)

be connected directly to each other when the outside diameters do not vary
more than + 0.08 inch. Use a reducer when the diameters of the steel pipe and
the plastic duct are outside of this tolerance.

Steel Pipes: Use galvanized Schedule 40 steel pipes where shown in the plans
and in all deviation blocks and diaphragms.

Corrugated Plastic Duct: Do not use ducts manufactured from recycled
material. Use seamless fabrication methods to manufacture ducts.

Use corrugated duct manufactured from non-colored, unfilled polypropylene
meeting the requirements of ASTM D4101 “Standard Specification for
Polypropylene Plastic Injection and Extrusion Materials” with a cell
classification range of PP0340B14541 to PP0340B67884. The duct shall be
white in color containing antioxidant(s) with a minimum Oxidation Induction
Time (OIT) according to ASTM D3895 of 20 minutes and containing a non-
yellowing light stabilizer. Perform OIT test on samples from the finished
product. Furnish duct with a minimum thickness as defined in the following
table:

Duct Shape Duct Diameter Duct Thickness

Flat any size 0.08 inch
Round 0.9 inch 0.08 inch
Round 2.375 inches 0.08 inch
Round 3.0 inches 0.10 inch
Round 3.35 inches 0.10 inch
Round 4.0 inches 0.12 inch
Round 4.5 inches 0.14 inch
Round 5.125 inches 0.16 inch
Round 5.71 inches 0.16 inch

(i) Testing Requirements for Corrugated Plastic Duct: Ensure that the duct
system components and accessories meet the requirements of Chapter 4,
Articles 4.1 through 4.1.8 of International Federation of Structural
Concrete (FIB) Technical Report, Bulletin 7, titled “Corrugated Plastic
Duct for Internal Bonded Post-tensioning” as modified herein.

The requirements in FIB Technical Report, Bulletin 7, are modified as
follows: Conduct the lateral load resistance test (FIB 4.1.4), without the
use of a duct stiffener plate, using a load of 150 lbs. for all sizes; Wear
resistance of duct (FIB 4.1.7) shall not be less than 0.06 inch for duct up to
3.35 inches in diameter and not less than 0.08 inch for duct greater than
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3.35 inches in diameter; Bond length test (FIB 4.1.8) shall achieve 40 %
GUTS in a maximum length of 16 duct diameters.

Minimum Bending Radius for Corrugated Plastic Duct: In addition to the
component testing stated herein, the manufacturer shall establish, through
testing, the minimum bending radius for the duct. The test consist of a
modified duct wear test as described in Chapter 4, Article 4.1.7 of FIB
Technical Report, Bulletin 7, titled “Corrugated Plastic Duct for Internal
Bonded Post-tensioning”. The test apparatus shall be identical to the wear
test apparatus with the same clamping force as a function of the number of
strands in the duct; however, modify the procedure as follows: do not
move the sample along the strand to simulate wear; the test duration will
be 7 days. Upon completion of the test duration, remove the duct and the
minimum wall thickness along the strand path shall not be less than 0.06
inch for duct up to 3.35 inches diameter and not less than 0.08 inch for
duct greater than 3.35 inches in diameter.

Corrugated Duct Connections and Fittings: Make all splices, joints, joints
between segments (segmental construction), couplings and connections to
anchorages with devices or methods (i.e. mechanical couplers, plastic
sleeves in conjunction with shrink sleeve) producing a smooth interior
alignment with no lips or kinks. Design all connections and fittings to be
airtight. Duct tape is not permitted to join or repair duct connections.

Construct connections and fittings from polyolefin materials containing
antioxidant stabilizer(s) meeting the requirements established in Sections
3.0(B)(3) or 3.0(B)(5)(e) of this provision.

For post-tensioned systems intended for use with segmental constructed
box girder bridges, the post-tensioning system shall include duct couplers
at the segment joints (segmental duct coupler). The tendon duct coupler
located at the segment joint shall be mounted perpendicular to the
bulkhead and designed to receive a duct at an angle of 6 degrees deviation
from perpendicular. The coupler shall be able to accommodate angular
deviation of the duct without the tendon strands touching the duct or
coupler on either side of the segment joint.

(f) Smooth Duct: Use smooth duct manufactured from 100% virgin polyethylene
resin meeting the requirements of ASTM D3350 with a minimum cell class of
344464C. Use resin containing antioxidant(s). Perform OIT test on samples
taken from the finished product resulting in a minimum Oxidative Induction
Time (OIT) according to ASTM D3895 of 40 minutes. Manufacture duct
with a dimension ratio (DR) of 17.0 or less as established by either ASTM
D3055 or ASTM F714 as appropriate for the manufacturing process used.
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Use smooth duct meeting the minimum pressure rating (working pressure) of
100 psi and manufactured to either of the following Specifications: ASTM
D3035 “Standard Specifications for Polyethylene (PE) Plastic Pipe (DR-PR)
Based on Controlled Outside Diameter” or ASTM F714 “Standard
Specification for Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside
Diameter”.

(1) External Smooth Duct Connections: Use heat welding techniques to make
splices between sections of plastic duct, in accordance with the duct
manufacturer’s instructions or make connections with electrofusion
coupler or other mechanical couplers meeting the material requirements of
this Specification. Ensure all connections have a minimum pressure rating
(working pressure) of 100 psi, produce a smooth interior alignment and a
connection with no lips or kinks.

(i1)) Ensure all connections between steel pipe embedded in concrete and

plastic duct are made by using a mechanical coupler or a circular sleeve
made of Ethylene Propylene Deine Monomer (EPDM), having a minimum
pressure rating (working pressure) of 100 psi. Use EPDM materials
having 100 % quality retention as defined by ASTM DI1171 Ozone
Chamber Exposure Method B.

(iii) Use EPDM sleeves having a minimum wall thickness of 3/8 inch and be

reinforced with a minimum of four ply polyester reinforcement. Use a 3/8
inch wide power seated band and clamps constructed from 316 stainless
steel on each end of the boot to seal against leakage of grout. Install the
band with an 80 to 120 Ib seating force.

Corrugated Ferrous Metal Ducts: Do not use corrugated ferrous metal ducts in
any location.

Shipping and Storage of Ducts: Furnish duct with end caps to seal the duct
interior from contamination. Ship in bundles which are capped and covered
during shipping and storage. Protect ducts against ultraviolet degradation,
crushing, excessive bending, dirt contamination and corrosive elements during
transportation, storage and handling. Do not remove end caps supplied with
the duct until the duct is incorporated into the bridge component. Store duct
in a location that is dry and protected from the sun. Storage shall be on a
raised platform and completely covered to prevent contamination. If
necessary, wash duct before use to remove any contamination.

(6) Internal Duct Mechanical Couplers, O-Rings, Segment Seal Assemblies and Heat
Shrink Sleeve Requirements: Ducts for prestressing bars used exclusively for
temporary post-tensioning are not required to be coupled across segment joints.
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Mechanical Couplers: Construct mechanical internal duct couplers with
stainless steel, plastic or a combination of these materials. Use plastic resins
meeting the requirements for of Sections 3.0(B)(3) or 3.0(B)(5)(e) of this
provision to construct plastic couplers. Use ASTM A240 Type 316 stainless
steel to make metallic components.

O-rings: Provide O-ring duct coupling assemblies and segment seal mounting
assemblies made from plastic resins meeting the requirements of Sections
3.0(B)(3) or 3.0(B)(5)(e) of this provision.

Furnish standard O-ring material (diameter < 0.25 inch) conforming with the
following requirements:

Mechanical Properties

Shore hardness, A ASTM D2240 ........cccccvvvvvnnnnnennn.. 50-75
Ultimate elongation %, ASTM D412 ................. 250 % Min.
Tensile strength, ASTM D412.........cccceveneee. 1400 psi Min.
Accelerated Testing

Thermal Deterioration 70 hours @ 257°F, ....... ASTM D573
Change in tensile strength..........ccoccoiiiiiiniininnnens +30%
Change of elongation...........ccceeceeevieniienieiiieieeeee, -50 %
Change of hardness..........cccceeevveevciieenciieeeiie e, + 15 points
Compression Set Method B 22 hours @257°F,

ASTM D395 ..t 50 %
Volume change due to absorption of H20, Method D,

for 70 hours @ 212°F, ASTM D471 .....ccoveveurverennnn. + 10 %

Environmental Resistance
Ozone Resistance Exposure Method B,

ASTM D171 Pass
Low Temp. Non-brittle after 3 Min. @ -40°F,
ASTM D2137 ettt Pass

Furnish segment seal assemblies for large diameter compression seals, used to
couple ducts at segment joints, which conform with the requirements stated
above and with the following additions and changes:

Mechanical Properties

Shore hardness, A ASTM D2240 ........ccccovveevvvnennen... 30-40
Tensile strength, ASTM D412........ccceoveenen. 600 psi Min.
Compression Set Method B 22 hours @257°F,

ASTM D395, 60 %

Compression Force - The maximum force to compress the O-ring to its final
compressed position shall not be greater than 25 psi times the area encircled
by the O-ring.
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Voided Area - The seal shall be designed to accommodate the material flow
within its own cross sectional area by using a hollow or voided design.

Mounting Assemblies - Assemblies holding the O-ring shall mount to the
form bulkhead and provide for duct alignment.

Heat Shrink Sleeves: Furnish heat shrink sleeves having unidirectional
circumferential recovery manufactured specifically for the size of the duct
being coupled consisting of an irradiated and cross linked high density
polyethylene backing for external applications and linear-density polyethylene
for internal applications. Furnish adhesive having the same bond value to
steel and polyolefin plastic materials. Ensure the heat shrink sleeves have an
adhesive layer that will withstand 150°F operating temperature and meet the
requirements of the following table:

Minimum Requirements
Property Test Method o External
Internal Application -
Application
Minimum Fully
Recovered 92 mils 111 mils
Thickness
Peel Strength ASTM D1000 29 pli 46 pli
Softening Point ASTM E28 162°F 216°F
Lap Shear DIN 30 672M 87 psi 58 psi
Tensile Strength | ASTM D638 2,900 psi 3,480 psi
Hardness ASTM D2240 46 Shore D 52 Shore D
Water Absorption | ASTM D570 Less than 0.05% LSSS Stgan
. 0
Color Yellow Black
. Heat o o
Minimum Recovery Recovery Test 33% 23%

Install heat shrink sleeves using procedures and methods in accordance with
the manufacturer’s recommendations.

(7) System Test Requirements: For each family of post-tensioning systems, assemble
systems and perform the pressure test defined herein. For each family of post-
tensioning systems test two assemblies (largest and smallest) from the family. The
post-tensioning assembly includes at least one of each component required to make
a tendon from grout cap to grout cap. If applicable, include plastic duct to steel
pipe connections and segment duct couplers.

(a)

Grouting Component Assembly Pressure Test: Assemble anchorage and grout
cap with all required grouting attachments (grout tube, valves, plugs, etc.).

99



C 202185 (B-2500)

(b)

(©)

Project Special Provisions Dare County

Seal the opening in the anchorage where the duct connects. Condition the
assembly by maintaining a pressure of 150 psi in the system for 3 hours.
After conditioning, the assembly shall sustain a 150 psi internal pressure for
five minutes with no more than 15 psi reduction in pressure. For systems
using the same anchorages, grout caps and grouting attachments as a
previously approved system, the Grouting Component Assembly Pressure
Test may include documentation from a previous submittal with written
certification that the same components are being utilized in both anchorages.

External Duct Systems: System testing for external duct requires two
additional tests. (1) The anchorage and its connection to the duct/pipe
assembly shall be tested in accordance with and meet the requirements for
internal duct systems. (duct/pipe assembly consists of all components internal
to the diaphragm concrete). Test the assembly at 1.5 psi. (2) The duct and
pipe assembly consisting of all external duct connections (welded duct splices,
duct-pipe, etc.) and a grout vent shall comply with the following test.
Condition the assembly by maintaining a pressure of 150 psi in the system for
3 hours. After conditioning, the assembly shall sustain a 150 psi internal
pressure for five minutes with no more than 15 psi reduction in pressure. The
length of the test pipe assembly for the second test is 15 feet.

Internal Duct Systems: Perform a system test of the assembly for compliance
with the requirements of Chapter 4, Article 4.2, Stage 1 and Stage 2 Testing
contained in FIB Technical Report, Bulletin 7, titled “Corrugated Plastic Duct
for Internal Bonded Post-tensioning”. For bar systems modify the system test
length to 15 feet. For systems being tested for use in precast segmental
construction, modify this test to include one duct coupler (or O-ring assembly)
which is to be used at the segment joint. Test the coupler for proper function
by casting the coupler into a two part concrete test block using match cast
techniques. Use blocks that are at least 12 inch x 12 inch x 12 inch. After the
concrete has hardened, pull the blocks apart and clean the surface of any bond
breaker materials. Using an external apparatus clamp the blocks together and
maintain 40 psi pressure on the block cross-section during the pressure test.
Do not apply epoxy between the blocks for this portion of the test. Pressurize
the duct within the test block to 5 psi and lock-off the outside air source. The
assembly shall sustain a 5 psi internal pressure for five minutes with no more
than a 0.5 psi reduction in pressure. Separate the duct coupler blocks from the
duct system remove the clamping device and place a 1/16 inch layer of epoxy
on the face of both blocks, clamp the blocks together and maintain a pressure
of 40 psi on the block cross-section for 24 hours. Upon removal of the
clamping force, demolish the blocks. The coupler and the attached ducts
should be intact and free of epoxy, and properly attached without crushing,
tearing or other signs of failure.
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(C) Grout

Use only grouts that meeting the requirements of “Post-tensioning Grout” Project
Special Provision. Select the post-tensioning grout for use by the proper application
either repair, horizontal or vertical. Grout will be mixed with potable water meeting the
requirements of the Water for Concrete Standard Special Provision. Maintain grout
fluidity in strict compliance with the grout manufacturer’s recommendations and test
with a flow cone.

Store grout in a location that is both dry and convenient to the work. Storage in the open
shall be on a raised platform and with adequate waterproof covering to protect the
material. On site storage of grout is limited to a maximum period of one month.

(D) Samples for Testing and Identification

(1)

)

General

Testing shall conform to the applicable ASTM Specifications for the prestressing
material used.

Furnish all material samples for testing at no cost to the Department. Consider the
job site or site referred to herein, as the location where the prestressing steel is to
be installed, whether at the bridge site or at the casting yard.

Prestressing Steel

Furnish samples for testing as described below for each manufacturer of
prestressing strand and bar to be used on the project.

With each sample of prestressing steel strand or bar furnished for testing, submit a
certification stating the manufacturer’s minimum guaranteed ultimate tensile
strength of the sample furnished.

Obtain sample the following materials, at the plant or jobsite, from the prestressing
steel used for post-tensioning operations in the presence of the Engineer:

(a) For strand: three randomly selected samples, 5 feet long, per manufacturer,
per size of strand, per shipment, with a minimum of one sample for every ten
reels delivered.

(b) For bars: three randomly selected samples, 5 feet long, per manufacturer, per
size of bar, per heat of steel, with a minimum of one sample per shipment.

One of each of the samples furnished to represent a LOT, will be tested. The

remaining sample(s), properly identified and tagged, will be stored by the
Engineer for future testing. In the event of loss or failure of the component
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the stored sample will be utilized to evaluate for minimum strength
requirements. For acceptance of the LOT represented, test results shall show
100% of the guaranteed ultimate tensile strength.

(3) LOTs and Identification

A LOT is that parcel of components as described herein. All bars, of each size
from each mill heat of steel, and all strand from each manufactured reel to be
shipped to the site shall be assigned an individual LOT number and shall be tagged
in such a manner that each such LOT can be accurately identified at the job site.
Submit records to the Engineer identifying assigned LOT numbers with the heat,
or reel of material represented. All unidentified prestressing steel, or bars received
at the site will be rejected. Also, loss of positive identification of these items at
any time will be cause for rejection.

Provide a copy of the grout Quality Control Data Sheet to the Engineer, from the
manufacturer, for each LOT number and shipment sent to the job site. Materials
with a total time from manufacturer, in excess of six months, shall be retested and
certified by the supplier before use or be removed from the project and replaced.

(E) Approval of Materials

The approval of any material by the Engineer will not preclude subsequent rejection if the
material is damaged in transit or later damaged or found to be defective.

Testing by the Contractor
(A) Tendon Modulus of Elasticity Test

This test will not be required if the Design-Build Team can demonstrate to the
satisfaction of the Engineer, valid results for the tendon modulus of elasticity from
previous projects or based on results from manufacturer tests. Such results shall be for
the same type of strand, size, material and complement of strands per tendon as required
for this project and shall have been performed under test conditions equal to or better
than those describe below.

For the purpose of accurately determining the tendon elongations while stressing, bench
test two samples of each size of tendon to determine the modulus of elasticity prior to
stressing the initial tendon.

For the purpose of this test, the bench length between anchorages shall be at least 40 feet
and the tendon duct at least 2 inches clear of the tendon all around. The test procedure
shall consist of stressing the tendon at an anchor assembly with a load cell at the dead
end. Tension the test specimen to 80% of ultimate in ten increments and then detention
from 80% of ultimate to zero in ten decrements. For each increment and decrement,
record the gauge pressure, elongations and load cell force. Note elongations of the
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tendon for both ends and the central 30 feet, measured to an accuracy of + 1/32 inch.
Correct the elongations for the actual anchorage set of the dead end.

Calculate the modulus as follows:

E =PL/AdI

where;

P= force in tendon,

L= distance between pulling wedges and dead end wedges or exact length in
center 30 feet of the tendon.

A= cross sectional area of the tendon based on nominal area.

dl= strand elongation for load P.

If the bench test varies from the modulus of elasticity used for the shop or working
drawings by more than 1%, submit revisions to the theoretical elongations to the
Engineer for approval.

When the observed elongations of the tendons in the erected structure fall outside the
acceptable tolerances, or to otherwise settle disputes, additional Tendon Modulus of
Elasticity Tests may be required to the satisfaction of the Engineer.

If the source of prestressing steel changes during the project, additional test series or
substantiation from previous projects, not to exceed two per source will be required.

The apparatus and methods used to perform the test shall be submitted to the Engineer
for approval. Tests shall be conducted in the Engineer’s presence.

(B) In Place Friction Test

For tendons in excess of 100 feet long, test in place a minimum of one tendon in each
tendon group performing the same function. Functional tendon groups are cantilever
tendons, continuity tendons, draped external tendons or continuous profiled tendons
passing through one or more spans. The selected tendon will represent the size and
length of the group of tendons being tested. The in-place friction test is not required for
straight tendons used in flat slabs or precast voided slabs.

The test procedure consists of stressing the tendon at an anchor assembly with a load
cell or a second certified jack at the dead end. Stress the test specimen to 80% of
ultimate tendon strength in eight equal increments. For each increment, record the
gauge pressure, elongations and load cell force. Take into account any wedge seating in
both the live end (i.e., back of jack) and the dead end (i.e., back of load cell) and any
friction within the anchorages, wedge plates and jack as a result of slight deviations of
the strands through these assemblies. For long tendons requiring multiple jack pulls
with intermediate temporary anchoring, keep an accurate account of the elongation at the
jacking end allowing for intermediate wedge seating and slip of the jack’s wedges.
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If the elongation’s fall outside the + 5% range compared to the anticipated elongations,
investigate the reason and make detailed calculations confirming the final tendon forces
are in agreement with the requirements of the approved Plans.

In reconciling theoretical and actual elongations, do not vary the value of the expected
friction and wobble coefficients by more than + 10%. Significant shortfall in
elongations is indicative of poor duct alignments and/or obstructions. Correct or
compensate for such elongations in a manner proposed by the Contractor and reviewed
and approved by the Engineer at no additional cost to the Department.

The Engineer will require one successful friction test for each tendon group for the
project.

If there are irreconcilable differences between forces and elongations, or other
difficulties during the course of routine stressing operations, the Engineer may require
additional in place friction tests.

The apparatus and methods used to perform the test shall be submitted to the Engineer
for approval. Tests shall be conducted in the Engineer’s presence.

(C)Tests Reports Required

Submit two test reports of the “Tendon Modulus of Elasticity Test” to the Engineer at
least 30 days before installing the tendon.

Submit two test reports of the “In Place Friction Test” to the Engineer within two weeks
after successful installation of the tested tendon.

(D) Application of Test Results

Reevaluate the theoretical elongations shown on the post-tensioning shop or working
drawings using the results of the tests for Tendon Modulus of Elasticity and In Place
Friction as appropriate and correct as necessary. Submit revisions to the theoretical
elongations to the Engineer for approval.

Protection of Prestressing Steel
(A) Shipping, Handling and Storage

Protect all prestressing steel against physical damage and corrosion at all times, from
manufacturer to final grouting or encasing in the concrete. The Engineer will reject
prestressing steel that has sustained physical damage. Carefully inspect any reel that is
found to contain broken wires during use and remove and discard lengths of strand
containing broken wires. The wire shall be bright and uniformly colored, having no
foreign matter or pitting on its surface.
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Prestressing steel shall be packaged in containers for protection of the steel against
physical damage and corrosion during shipping and storage. A corrosion inhibitor,
which prevents rust, shall be placed in the package, or be incorporated in a corrosion
inhibitor carrier type packaging material. The corrosion inhibitor shall have no
deleterious effect on the steel or the concrete or bond strength of steel to concrete.
Inhibitor carrier type packaging material shall conform to the provisions of Federal
Specification MIL-P-3420. Immediately replace or restore packaging damaged from
any cause, to the original condition.

The shipping package shall be clearly marked with a statement that the package contains
high-strength prestressing steel, the care to be used in handling, and the type, kind and
amount of corrosion inhibitor used, including the date when placed, safety orders and
instructions for use. Specifically designate low relaxation (stabilized) strands per
requirements of ASTM A416. Strands not so designated will be rejected.

(B) During Installation in the Structure

The time between the first installation of the prestressing steel in the duct and the
completion of the stressing and grouting operations shall not exceed seven calendar
days. Any light surface corrosion forming during this period of time will not be cause
for rejection of the prestressing steel.

Flushing of grout is not permitted and vacuum grouting equipment is required to repair
all voids and blockages as defined in Section 10.0(D)(4) of this provision. Flushing of
ducts is only permitted as defined in Section 8.0 of this provision. When flushing is
permitted, use flush water containing slack lime (calcium hydroxide) or quicklime
(calcium oxide) in the amount of 0.17 1b/gal.

Except when waived by the Engineer in writing, failure to grout tendons within the
seven calendar days specified will result in stoppage of the affected work in accordance
with Article 108-7 of the Standard Specifications.

Fabrication
(A)General

Accurately and securely fasten all post-tensioning anchorages, ducts, inlet and outlet
pipes, miscellaneous hardware, reinforcing bars, and other embedments at the locations
shown on the plans or on the approved Shop or Working Drawings or as otherwise
approved by the Engineer. Construct tendons using the minimum number of duct
splices possible.

(B) Ducts

Accurately align ducts and position at the locations shown on the plans or according to
the approved Shop or Working Drawings or as otherwise approved by the Engineer.
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Securely fasten all internal ducts in position at regular intervals not exceeding 30 inches
for steel pipes, 24 inches for round plastic duct and 12 inches for flat ducts to prevent
movement, displacement or damage from concrete placement and consolidation
operations. Show the method and spacing of duct supports on appropriate Shop
Drawings. Ensure that ducts for external tendons are straight between connections to
internal ducts at anchorages, diaphragms and deviation saddles and are supported at
intermediate locations according to the plans or approved shop drawings.

Ensure that all alignments, including curves and straight portions, are smooth and
continuous with no lips, kinks or dents. This also applies to curves in pre-bent steel

pipe.
Carefully check and repair all ducts as necessary before placing any concrete.

After installing the ducts and until grouting is complete, ensure that all ends of ducts,
connections to anchorages, splices, inlets and outlets are sealed at all times. Provide an
absolute seal of anchorage and duct termination locations by using plumber’s plugs or
equal. Grout inlets and outlets shall be installed with plugs or valves in the closed
position. Leave low point outlets open. The use of duct tape is not permitted.

(C) Splices and Joints

All splices, joints, couplings, connections (inlet and outlet) and valves shall be part of
the approved post-tensioning system. Approved shrink-sleeve material may be used to
repair duct. The use of any tape to repair or seal duct is not permitted.

(D)Location of Grout Inlets and Outlets

Place grout inlets and outlets at locations as shown on the plans and shop drawings.
Equip all grout inlets and outlets with positive shut-off devices. At a minimum, grout
inlets and outlets shall be placed in the following positions:

(1) Top of the tendon anchorage;

(2) Top of the grout cap;

(3) At the high points of the duct when the vertical distance between the highest and
lowest point is more than 20 inches;

(4) At a location 3 feet past high points of the duct on the down-stream side opposite
the direction of grouting;

(5) Atall low points;

(6) At major changes in the cross section of the duct;

(7) At other locations required by the Engineer.

Extend grout tubes a sufficient distance out of the concrete member to allow for proper

closing of the valves. Grout tubes shall be properly tagged for identification of
associated tendons for grouting purposes.
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(E) Tolerances

Ensure that post-tensioning ducts in their final position are within the following

tolerances:
Table of Duct Position Tolerances
Tolerances Vertical Position Lateral Position
(Inches) (Inches)
Horizontal tendons in slabs
or in slab regions of larger +1/4 [£6] +1/2
members:
Longitudinal draped super-
structure tendons in webs.: L1/4 L1/4
Tendon over supports or in
middle third of span
Tendon in middle half of L1 +1/4
web depth
Longitudinal, generally
horizontal, super_structure +1/4 +1/4
tendons usually in top or
bottom of member:
Horizontal tendons in
substructures and +1/2 +1/2
foundations:
Vertical tendons in webs Longitudijr:ﬂ position Transverse position =1/4
Vertical tendons in pier L1 14
shafts

In all other cases, ensure that tendons are not out of position by more than + % inch in
any direction.

Ensure entrance and exit angles of tendon paths at anchorages and/or at faces of concrete
are within + 3 degrees of desired angle measured in any direction and any deviations in
the alignment are accomplished with smooth transitions without any kinks.

Angle changes at duct joints shall not be greater than + 3 degrees in any direction and
shall be accomplished with smooth transitions without any kinks.

Locate anchorages within £+ 1/4 inch of desired position laterally and £ 1 inch along the
tendon except that minimum cover requirements shall be maintained.

Position anchorage confinement reinforcement in the form of spirals, multiple U shaped

bars or links, to be properly centered around the duct and to start within 1/2 inch of the
back of the main anchor plate.
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If conflicts exist between the reinforcement and post-tensioning duct, the position of the
post-tensioning duct shall prevail and the reinforcement shall be adjusted locally with
the Engineer’s approval.

Placing Concrete
(A)Precautions

Use methods to place and consolidate concrete which will not displace or damage any of
the post-tensioning ducts, anchorage assemblies, splices and connections, reinforcement
or other embedments. Fabricate all duct splices to prevent duct kinks during concrete
placement. Use mandrels as needed to maintain duct alignment and shape.

(B) Proving of Post-tensioning Ducts

Upon completion of concrete placement, prove that the post-tensioning ducts are free
and clear of any obstructions or damage and are able to accept the intended post-
tensioning tendons by passing a torpedo through the ducts. Use a torpedo having the
same cross-sectional shape as the duct and that is a 1/4 inch smaller all around than the
clear, nominal inside dimensions of the duct. Make no deductions to the torpedo section
dimensions for tolerances allowed in the manufacture or fixing of the ducts. For straight
ducts, use a torpedo at least 2 feet long. For curved ducts, determine the length so that
when both ends touch the outermost wall of the duct, the torpedo is 1/4 inch clear of the
innermost wall. If the torpedo will not travel completely through the duct, the Engineer
will reject the member, unless a workable repair can be made to clear the duct. The
torpedo shall pass through the duct easily, by hand, without resorting to excessive effort
or mechanical assistance.

(C) Problems and Remedies

The Engineer will reject ducts or any part of the work found to be deficient. The
contractor shall develop a remedial action plan for approval by the Engineer.

Installing Tendons

For all tendons, flush the duct before placing the prestressing strands, with lime treated
potable water and test for presence of chlorides and oils. Chlorides in the water shall be less
than 600 ppm. When chloride levels are in excess of 600 ppm, continue to flush the duct
until the chloride level is below 250 ppm. Blow oil-free compressed air through the duct to
remove any excess water in the duct.

Push or pull post-tensioning strands through the ducts to make up a tendon using methods
which will not snag on any lips or joints in the ducts. Strands which are pushed should be
rounded off the end of the strand or fitted with a smooth protective cap. During the
installation of the post-tensioning strand into the duct, the strand shall not be intentionally
rotated by any mechanical device.

108



C 202185 (B-2500) Project Special Provisions Dare County

Alternatively, strands may be assembled to form the tendon and pulled through the duct
using a special steel wire sock (“Chinese finger”) or other device attached to the end. The
ends of the strands may not be electric arc welded together for this purpose. Strands may be
brazed together for pulling as long as 1 foot of strand from the brazed end is removed after
installation. Round the end of the pre-assembled tendon for smooth passage through the
duct. Cut strands using an abrasive saw or equal. Flame cutting is not allowed.

Do not install permanent tendons before the completion of testing as required by these
Specifications or Plans. As a sole exception, the tendon to be tested in the “In Place Friction
Test” may be installed for the test.

Post-Tensioning Operations

(A)General

Do not apply post-tensioning forces until the concrete has attained the specified
compressive strength as determined by cylinder tests. Conduct all stressing operations
in the presence of the Engineer.

(B) Stressing Tendons

Tension all post-tensioning steel with hydraulic jacks so that the post-tensioning force is
not less than that required by the plans or approved shop drawings, or as otherwise
approved by the Engineer. Do not utilize monostrand jacks to stress tendons with five or
more strands.

(1)

2)

Maximum Stress at Jacking

The maximum temporary stress (jacking stress) in the post-tensioning steel shall
not exceed 80% of its specified minimum ultimate tensile strength. Do not
overstress tendons to achieve the expected elongation.

Initial and Permanent Stresses

The post-tensioning steel shall be anchored at initial stresses that will result in the
long term retention of permanent stresses or forces of no less than those shown on
the plans or the approved shop drawings. Unless otherwise approved by the
Engineer, the initial stress after anchor set shall not exceed 70% of the specified
ultimate tensile strength of the post-tensioning steel.

Permanent stress and permanent force are the stress and force remaining in the
post-tensioning steel after all losses, including long term creep and shrinkage of
concrete, elastic shortening of concrete, relaxation of steel, losses in the post-
tensioning steel from the sequence of stressing, friction and unintentional wobble
of the ducts, anchor set, friction in the anchorages and all other losses peculiar to
the post-tensioning system.
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)

Stressing Sequence

Except as noted on the plans or the approved shop drawings, permanent post-
tensioning tendons shall be stressed from both ends. The required force may be
applied at one end and subsequently at the other end or simultaneously at both
ends.

Single end stressing is permitted when the following are satisfied:

(a) Space limitations prohibit double end stressing.

(b) The calculated elongation of the post-tensioning steel at the second end is 1/2
inch or less and wedges are power seated.

(c) Single end stressing applied at alternate ends of paired adjacent post-
tensioning tendons is required to produce a symmetrical force distribution in
agreement with the plan design.

For construction in stages where some tendons are required to be stressed before
others, install and stress in accordance with the plans or approved shop drawings
or as otherwise approved by the Engineer.

(C) Stressing Equipment

Only use equipment furnished by the supplier of the post-tensioning system (tendons,
hardware, anchorages, etc.).

(1)

2)

Stressing Jacks and Gauges

Each jack shall be equipped with a pressure gauge for determining the jacking
pressure. The pressure gauge shall have an accurate reading gauge with a dial at
least 6 inches in diameter.

Calibration of Jacks and Gauges

Calibrate each jack and its gauge(s) as a unit. The calibration shall consist of three
test cycles with the cylinder extension of the jack in various positions (i.e. 2 inch, 4
inch, 8 inch stroke). At each pressure increment, average the forces from each test
cycle to obtain an average force. Perform the calibration with the equipment (jack,
pump, hoses, etc.) setup in the same configuration that is intended to be used at the
job site. The post-tensioning supplier or an independent laboratory shall perform
initial calibration of jacks and gauge(s). Use load cells calibrated within the past
12 months to calibrate stressing equipment. For each jack and gauge unit used on
the project, furnish certified calibration charts and curves to the Engineer prior to
stressing. Supply documentation denoting the load cell(s) calibration date and
tractability to NIST (National Institute of Standards and Technology) along with
the jack/gauge calibration.
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Provide the Engineer with certified calibration charts and curves prior to the start
of the work and every six months thereafter, or as requested by the Engineer.
Calibrations subsequent to the initial calibration with a load cell may be
accomplished by the use of a master gauge. Supply the master gauge to the
Engineer in a protective waterproof container capable of protecting the calibration
of the master gauge during shipment to a laboratory. Provide a quick-attach
hydraulic manifold to enable quick and easy installation of the master gauge to
verify the permanent gauge readings. The master gauge shall be calibrated and
provided to the Engineer. The master gauge will remain in the possession of the
Engineer for the duration of the project.

Any jack repair, such as replacing seals or changing the length of the hydraulic
lines, is cause for recalibration using a load cell.

No extra compensation will be allowed for the initial or subsequent calibrations or
for the use and required calibrations of the master gauge.

(D)Elongations and Agreement with Forces

Ensure that the forces being applied to the tendon and the elongation of the post-
tensioning tendon can be measured at all times.

Elongations shall be measured to the nearest 1/16 inch.

For the required tendon force, the observed elongation shall agree within 7% of the
theoretical elongation or the entire operation shall be checked and the source of error
determined and remedied to the satisfaction of the Engineer before proceeding further.
Do not overstress the tendon to achieve the theoretical elongation.

In the event that agreement between the observed and theoretical elongations at the
required force falls outside the acceptable tolerances, the Engineer may, at his discretion
and without additional compensation to the Contractor, require additional tests for
“Tendon Modulus of Elasticity” and/or “In-Place Friction” in accordance with Sections
4.0(A) and 4.0(B) of this provision.

(E) Friction

The Design Plans shall be prepared based on the assumed friction and wobble
coefficients and anchor set noted on the plans. Submit calculations and show a typical
tendon force diagram, after friction, wobble and anchor set losses, on the shop drawings
based upon the expected actual coefficients and values for the post-tensioning system to
be used. Show these coefficients and values on the shop drawings.
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If, in the opinion of the Engineer, the actual friction significantly varies from the
expected friction, revise post-tensioning operations so the final tendon force is in
agreement with the plans.

When friction shall be reduced, graphite may be used as a lubricant, subject to the
approval of the Engineer.

(F) Wire Failures in Post-tensioning Tendons

Multi-strand post-tensioning tendons, having wires which fail, by breaking or slippage
during stressing, may be accepted provided the following conditions are met:

(1

2)

)

The completed structure shall have a final post-tensioning force of at least 98% of
the design total post-tensioning force.

For precast or cast-in-place segmental construction and for any similar
construction that has members post-tensioned together across a common joint face,
at any stage of erection, the post-tensioning force across a mating joint shall be at
least 98% of the post-tensioning required for that mating joint for that stage of
erection.

Any single tendon shall have no more than a 7% reduction in cross-sectional area
of post-tensioning steel due to wire failure.

Any of the above conditions may be waived with approval of the Engineer, when
conditions permit the Contractor to propose acceptable alternative means of restoring the
post-tensioning force lost due to wire failure.

(G) Cutting of Post-tensioning Steel

Cut post-tensioning steel with an abrasive saw or plasma torch within 3/4 to 1 1/2 inches
away from the anchoring device. Flame cutting of post-tensioning steel is not allowed.

(H)Record of Stressing Operations

Keep a record of the following post-tensioning operations for each tendon installed:

(1)
(2)
3)
(4)
()
(6)
(7)
(8)
)

Project name, Project ID;

Contractor and/or subcontractor;

Tendon location, size and type;

Date tendon was first installed in ducts;

Reel number for strands and heat number for bars;
Tendon cross-sectional area;

Modulus of elasticity;

Date Stressed;

Jack and Gauge numbers per end of tendon;
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(10) Required jacking force;

(11) Gauge pressures;

(12) Elongations (theoretical and actual);

(13) Anchor sets (anticipated and actual);

(14) Stressing sequence (i.e. tendons to be stressed before and after;
(15) Stressing mode (one end/ two ends/ simultaneous);

(16) Witnesses to stressing operation (Contractor and inspector);
(17) Date grouted

Record any other relevant information. Provide the Engineer with a complete copy of
all stressing and grouting operations.

(I) Duct Pressure Field Test

After stressing and before grouting internal or external tendons, install all grout caps,
inlets and outlets and test the tendon with compressed air to determine if duct
connections require repair. In the presence of the Engineer, pressurize the tendon to 50
psi and lock-off the outside air source. Record pressure loss for one minute. A pressure
loss of 25 psi is acceptable for tendons having a length of equal to or less than 150 feet
and a pressure loss of 15 psi is acceptable for tendons longer than 150 feet. If the
pressure loss exceeds the allowable, repair leaking connections using methods approved
by the Engineer and retest.

(J) Tendon Protection

Within four hours after stressing, install grout caps and seal all other tendon openings.
If acceptance of the tendon is delayed, seal all tendon openings and temporally
weatherproof the open ends of the anchorage. If tendon contamination occurs, remove
and replace the tendon.

Grouting Operations
(A) Grouting Operations Plan

Submit a grouting operations plan for approval at least six weeks in advance of any
scheduled grouting operations. Written approval of the grouting operations plan by the
Engineer is required before any grouting of the permanent structure takes place.

At a minimum, the plan will address and provide procedures for the following items:

(1) Names and proof of training for the grouting crew and the crew supervisor in
conformance with this specification;

(2) Type, quantity, and brand of materials used in grouting including all certifications
required;

(3) Type of equipment furnished, including capacity in relation to demand
and working condition, as well as back-up equipment and spare parts;
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(4)
(5)
(6)
(7)
(8)
)

General grouting procedure; Duct pressure test and repair procedures;
Method to be used to control the rate of flow within ducts;
Theoretical grout volume calculations;

Mixing and pumping procedures;

Direction of grouting;

Sequence of use of the inlets and outlet pipes;

(10) Procedures for handling blockages;
(11) Procedures for possible post grouting repair.

Before grouting operations begin, a joint meeting of the Design-Build Team, grouting
crew and the Engineer will be conducted. At the meeting the grouting operation plan,
required testing, corrective procedures and any other relevant issues will be discussed.

(B) Grout Inlets and Outlets

Ensure the connections from the grout pump hose to inlets are free of dirt and are air-
tight. Inspect valves to be sure that they can be opened and closed properly.

(C) Supplies

Before grouting operations start, provide an adequate supply of water and compressed
air for clearing and testing the ducts, mixing and pumping the grout. Where water is not
supplied through the public water supply system, a water storage tank of sufficient
capacity shall be provided.

(D) Equipment

(1

2)

General

Provide grouting equipment consisting of measuring devices for water, a high-
speed shear colloidal mixer, a storage hopper (holding reservoir) and a pump with
all the necessary connecting hoses, valves, and pressure gauge. Provide pumping
equipment with sufficient capacity to ensure that the post-tensioning ducts to be
grouted can be filled and vented without interruption at the required rate of
injection in not more than 30 minutes.

Provide an air compressor and hoses with sufficient output to perform the required
functions.

Provide vacuum grouting equipment (volumetric measuring type) and experienced
operators within 48 hours notice.

Mixer, Storage Hopper

Provide a high speed shear colloidal mixer capable of continuous mechanical
mixing producing a homogeneous and stable grout free of lumps and un-dispersed
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)

(4)

)

cement. The colloidal grout machinery will have a charging tank for blending and
a holding tank. The blending tank shall be equipped with a high shear colloidal
mixer. The holding tank shall be kept agitated and at least partially full at all times
during the pumping operation to prevent air from being drawn into the post-
tensioning duct.

Add water during the initial mixing by use of a flow meter or calibrated water
reservoir with a measuring accuracy equal to one percent of the total water volume.

Grout Pumping Equipment

Provide pumping equipment capable of continuous operation which will include a
system for circulating the grout when actual grouting is not in progress.

The equipment will be capable of maintaining pressure on completely grouted
ducts and will be fitted with a valve that can be closed off without loss of pressure
in the duct.

Grout pumps will be positive displacement type, will provide a continuous flow of
grout, and will be able to maintain a discharge pressure of at least 145 psi.

Pumps will be constructed to have seals adequate to prevent oil, air or other
foreign substances entering the grout and to prevent loss of grout or water. The
capacity will be such that an optimal rate of grouting can be achieved.

A pressure gauge having a full scale reading of no more than 300 psi will be
placed at the duct inlet. If long hoses (in excess of 100 ft) are used, place two

gauges, one at the pump and one at the inlet.

The diameter and rated pressure capacity of the grout hoses shall be compatible
with the pump output.

Vacuum Grouting Equipment

Provide vacuum grouting equipment consisting of the following:

(a) Volumeter for the measurement of void volume.

(b) Vacuum pump with a minimum capacity of 10 cfm and equipped with flow-
meter capable of measuring amount of grout being injected.

(c) Manual colloidal mixers and/or dissolvers (manual high speed shear mixers),
for voids less than 5.28 gal. in volume.

(d) Standard colloidal mixers, for voids 5.28 gal. and greater in volume.

Stand-by Equipment

During grouting operations, provide a stand-by colloidal grout mixer and pump.
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(E) Grouting

(1)

)

€)

4

General

Perform test to confirm the accuracy of the volume measuring component of the
vacuum grouting equipment each day when in use before performing any grouting
operations. Use either water or grout for testing using standard testing devices
with volumes of 0.5 gal and 6.5 gal and an accuracy of equal to or less than 4 oz.
Perform one test with each device. The results shall verify the accuracy of the
void volume measuring component of the vacuum grouting equipment within 1%
of the test devise volume and shall verify the accuracy of the grout volume
component of the vacuum grouting equipment within 5% of the test devise
volume. Ensure the Engineer is present when any tests are performed.

Grout tendons in accordance with the procedures set forth in the approved grouting
operation plan. Grout all empty ducts.

Temperature Considerations

Maximum grout temperature shall not exceed 90°F at the grout inlet. Use chilled
water and/or pre-cooling of the bagged material to maintain mixed grout
temperature below the maximum allowed temperature. Grouting operations are
prohibited when the ambient temperature is below 40°F or is 40°F and falling.
Postpone grouting operations if freezing temperatures are forecasted within the
next two days and it is expected the concrete temperature surrounding the duct will
fall below 40°F.

Mixing and Pumping

Mix the grout with a metered amount of water. The materials will be mixed to
produce a homogeneous grout.

Continuously agitate the grout until grouting is complete.
Grout Production Test

During grouting operations the fluidity of the grout shall be strictly maintained
within the limits established by the grout manufacturer. A target fluidity rate will
be established by the manufacturer’s representative, based on ambient weather
conditions. Determine grout fluidity by use of either test method found in “Post-
tensioning Grout” Project Special Provision. Perform fluidity test for each tendon
to be grouted and maintain the correct water to cementitious ratio. Do not use
grout which tests outside the allowable flow rates.
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)

Prior to grouting empty ducts condition the grout materials as required to limit the
grout temperature at the inlet end of the grout hose to 90°F. Prior to performing
repair grouting operations with vacuum grouting, condition the grout materials to
limit the grout temperature at the inlet end of the grout hose to 85°F. Check the
temperature of the grout at the inlet end of the grout hose hourly.

At the beginning of each day’s grouting operation, obtain a representative sample
of grout from the first production batch of grout and perform a wick induced bleed
test in accordance with “Post-tensioning Grout” Project Special Provision using
this sample. Begin grouting operations after the sample is obtained. If zero bleed
is not achieved in the wick induced bleed test at any time during the required test
time period, complete the grouting of any partially grouted tendons and do not
begin grouting of any new or additional tendons until the grouting operations have
been adjusted and further testing shows the grout meets the specified requirements.

Grout Operations

Open all grout outlets before starting the grouting operation. Grout tendons in
accordance with the Grouting Operations Plan.

Unless approved otherwise by the Engineer, pump grout at a rate of 16 feet to 50
feet of duct per minute. Conduct normal grouting operations at a pressure range of
10 psi to 50 psi measured at the grout inlet. Do not exceed the maximum pumping
pressure of 145 psi at the grout inlet for round ducts and 75 psi for flat ducts in
deck slabs.

Use grout pumping methods which will ensure complete filling of the ducts and
complete encasement of the steel. Grout shall flow from the first and subsequent
outlets until any residual water or entrapped air has been removed prior to closing
the outlet.

Pump grout through the duct and continuously discharge it at the anchorage and
grout cap outlets until all free water and air are discharged and the consistency of
the grout is equivalent to that of the grout being pumped into the inlet. Close the
anchorage outlet and discharge a minimum of 2 gallons of grout from the grout cap
into a clean receptacle. Close the grout cap outlet.

For each tendon, immediately after uncontaminated uniform discharge begins,
perform a fluidity test using the flow cone on the grout discharged from the
anchorage outlet. The measured grout efflux time will not be less than the efflux
time measured at the pump or minimum acceptable efflux time as established in
“Post-tensioning Grout” Project Special Provision. Alternately, check the grout
fluidity using the Wet Density method contained in “Post-tensioning Grout”
Project Special Provision. The measured density shall fall within the values
established in “Post-tensioning Grout” Project Special Provision. The density at
the final outlet shall not be less than the grout density at the inlet. If the grout
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(6)

fluidity is not acceptable, discharge additional grout from the anchorage outlet and
test the grout fluidity. Continue this cycle until an acceptable grout fluidity is
achieved. Discard grout used for testing fluidity. After all outlets have been bled
and sealed, elevate the grout pressure to =75 psi seal the inlet valve and wait two
minutes to determine if any leaks exist. If leaks are present, fix the leaks using
methods approved by the Engineer. Repeat the above stated process until no leaks
are present. If no leaks are present, bleed the pressure to 5 psi and wait a minimum
of ten minutes for any entrapped air to flow to the high points. After the minimum
ten minutes period has expired, increase the pressure as needed and discharge
grout at each high point outlet to eliminate any entrapped air or water. Complete
the process by locking a pressure of 30 psi into the tendon.

If the actual grouting pressure exceeds the maximum allowed, the inlet will be
closed and the grout will be pumped at the next outlet, which has just been, or is
ready to be closed as long as a one-way flow is maintained. Grout will not be
pumped into a succeeding outlet from which grout has not yet flowed. If this
procedure is used, the outlet/inlet, which is to be used for pumping will be fitted
with a positive shut-off and pressure gage.

When complete grouting of the tendon cannot be achieved by the steps stated
herein, stop the grouting operation. After waiting 48 hours, fill the tendon with
grout in accordance with the procedure outlined in Section 10.0(E)(8) of this
provision.

Vertical Grouting

Grouting of cable stays is not covered by this specification. For all vertical
tendons, provide a standpipe at the upper end of the tendon to store bleed water
and grout, maintain the grout level above the level of the prestressing plate and
anchorage. This device will be designed and sized to maintain the level of the
grout at an elevation which will assure that bleeding will at no time cause the level
of the grout to drop below the highest point of the upper anchorage device. Design
the standpipe to allow all bleed water to rise into the standpipe, not into the
uppermost part of the tendon and anchorage device.

Discharge grout and check grout fluidity as described in Section 10.0(E)(5) of this
provision. As grouting is completed, the standpipe will be filled with grout to a
level which assures that, as settlement of the grout occurs, the level of the grout
will not drop below the highest point in the upper anchorage device. If the level of
the grout drops below the highest point in the anchorage device, immediately add
grout to the standpipe. After the grout has hardened, the standpipe will be
removed. In the presence of the Engineer, visually inspect for voids using an
endoscope or probe. Fill all voids found in the duct using volumetric measuring
vacuum grouting processes.
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(7)

(8)

For vertical tendons in excess of 100 feet or if the grouting pressure exceeds the
maximum recommended pumping pressure, then grout will be pumped at
increasingly higher outlets which have been or are ready to be closed as long as a
one-way flow of grout is maintained. Grout will be allowed to flow from each
outlet until all air and water have been purged prior to using that outlet for
pumping.

Construction Traffic and Operations Causing Vibrations

During grouting and for a period of 4 hours upon completion of grouting, eliminate
vibrations from all sources such as moving vehicles, jackhammers, compressors,
generators, pile driving operations, soil compaction, etc., that are operating within
300 feet down-station and 300 feet up-station of the ends of the span in which
grouting is taking place.

Post-grouting Operations and Inspection

Do not remove or open inlets and outlets until the grout has cured for 24 to 48
hours. Remove all outlets located at anchorages and high points along the tendon
to facilitate inspection and perform inspections within one hour after the removal
of the inlet/outlet. Drill and inspect all high points along the tendon as well as the
inlets or outlets located at the anchorages. Depending on the geometry of the grout
inlets, drilling may be required to penetrate to the inner surface of the trumpet or
duct. Use drilling equipment that will automatically shut-off when steel is
encountered. Unless grout caps are determined to have voids by sounding, do not
drill into the cap. Perform inspections in the presence of the Engineer using
endoscopes or probes. Within four hours of completion of the inspections, fill all
duct and anchorage voids using the volumetric measuring vacuum grouting
process.

Seal and repair all anchorage and inlet/outlet voids that are produced by drilling for
inspection purposes as specified in Section 11.0(B) of this provision. Remove the
inlet/outlet to a minimum depth of 2 inches. Use an injection tube to extend to the
bottom of the drilled holes for backfilling with epoxy.

Post grouting inspection of tendons may utilize the following statistical frequency
for inspection:

(a) For the first 20 tendons, inspect all outlets located at anchors and tendon high
points by drilling and probing with an endoscope or probe. If one or more of
the inspection locations are found to contain a defect (void), continue testing
all tendons until 20 consecutive tendons have been inspected and no voids have
been found.

(b) When no defects are detected as defined in No. 1 above, the frequency of
inspection can be reduced to inspect every other tendon (50%). If a defect is

119



C 202185 (B-2500) Project Special Provisions Dare County

located, inspect the last five tendons grouted. Return to Step 1 above and
renew the cycle of 100% tendon inspections.

If tendon grouting operations were prematurely terminated prior to completely
filling the tendon, drill into the duct and explore the voided areas with an
endoscope. Probing is not allowed. Determine the location and extent of all
voided areas. Install grout inlets as needed and fill the voids using volumetric
measuring vacuum grouting equipment.

(9) Grouting Report

Provide a grouting report signed by the Design-Build Team and/or the
Subcontractor within 72 hours of each grouting operation for review by the
Engineer.

Report the theoretical quantity of grout anticipated as compared to the actual
quantity of grout used to fill the duct. Notify the Engineer immediately of
shortages or overages.

Information to be noted in the records shall include but not necessarily be limited
to the following: identification of the tendon; date grouted; number of days from
tendon installation to grouting; type of grout; injection end and applied grouting
pressure, ratio of actual to theoretical grout quantity; summary of any problems
encountered and corrective action taken.

Forming and Repairs of Holes and Block-Outs
(A)Repair of Lifting and Access Holes

(1) Repair all holes with Magnesium Ammonium Phosphate Concrete (MAPC) meeting
the physical properties requirements below. Immediately before casting the concrete
(within 24 hrs.), mechanically clean and roughen the mating concrete surfaces to
remove any laitance and expose the small aggregate. Grit blasting or water blasting
using a minimum 10,000 psi nozzle pressure is required. Flush surface with water
and blow dry. Form, mix, place and cure the material in strict compliance with the
manufacturer’s recommendations.

The MAPC material shall meet or exceed the following physical properties.

Requirement Test Method Test Value
Minimum Compresswe Strength ASTM C109 8,500
(at 28 days), psi
Mlmmurr} Flexural Strength (at 28 ASTM C348 600
days), psi
Mlnlmum Slant Shear Bond (at 14 ASTM C882 2,500
days), psi
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Time of Setting (Initial), minutes ASTM C191 15 to 60
Maximum Scaling Resistance ASTM C672 No scaling

Maximum Length Change (at 28 days), %
Allowable expansion in water

cured compared to length at one 0.03
day ASTM C157

Allowable shrinkage in air cured -0.03
compared to length at one day

Maximum Expansion due to 0.1
Sulfate Resistance (after 52 week ASTM C1012 ’
of immersion), %

Maximum Chloride Absorption at 1.5

- *

* Use cube specimens meeting the requirements of ASTM C109.

(2) Upon completion of the deck grooving, coat the repaired holes, block-outs and an
area extending 6 inches outside the perimeter of the repair with a High Molecular
Weight Methacrylate (HMWM).

The methacrylate system shall be a three component system consisting of:
a. Methacrylate monomer

b. Cumene hydroperoxide (CHP) initiator

c. Cobalt promoter.

Use initiator and promoter approved by the monomer manufacturer.

Use a methacrylate material that meets the following physical and performance

requirements:
Physical Properties of Methacrylate Resin
Viscosity (Brookfield RVT) 14-20 cps at 50 rpm
Density (ASTM D1481) 8.5-9.0 Ib/gal at 77° F
Flash Point (ASTM D93) >200° F (Pensky Martens CC)
Order Low
Bulk Cure Speed 3 Hours @ 73°F (max)
Surface Cure 8 Hours @ 73°F (max)
Gel Time (ASTM D2471) 60 minutes (max)
Tack Free Time 5 Hours (max) (at 72°F and 50% RH)
Compressive Strength (AASHTO T106) 6,500 psi (min)
Tensile Strength (ASTM C307) 1,300 psi (min)
Shear Bond Adhesion (ASTM C882) 600 psi (min)
Wax Content 0%
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The monomer shall have a shelf life of no less than 12 months and shall be no more
than 8 months old at the time of application. Provide each container shipped to the
job site with the following information on a manufacturer’s label: manufacturer’s
name, product name, lot or batch number, date of production, and drum serial
number. Identify the catalysts by their generic classification and provide the date of
manufacture.

(3) Use uniformly graded 6-20 (or similar), clean, bagged, blast sand for spreading over
the applied polymer on bridge decks and other riding surfaces. Certify that the sand
has a maximum moisture content that does not exceed 0.25% and that the maximum
amount of dust or other material that may pass through a No. 200 sieve (-200
content) is not greater than 0.75%.

Store the sand at a location that will preserve the above described conditions and
characteristics of the sand until applied.

(4) On the day of application, thoroughly power sweep the area to be treated to remove
all dust, dirt or debris present. On bridge decks and other riding surfaces, use a
tractor mounted (or similar) power broom with non-metallic bristles suitable for the
intended purpose.

Use a power vacuum after sweeping when sealing cracks on grooved bridge decks.
Re-clean the deck as necessary just prior to the application as debris may be blown
back onto the work area by adjacent traffic or other means. If present, remove oils
and oil based substances from the concrete surface using an approved solvent.

(5) Provide adequate containment to prevent the sealer material from flowing beyond
the designated area of application. Plug any drain holes or openings within the work
area. Prevent airborne material from dispersing

(B) Repair of Grout Inlets and Outlets

Place threaded plastic caps in all inlet/outlet locations required in the plans. Repair
inlets/outlets as shown on the plans using an epoxy grout, Type 5 epoxy meeting the
requirements of Article 1081 Standard Specifications. Prepare the surface to receive the
epoxy material in strict compliance with the manufacturer’s recommendations.

Protection of Post-Tensioning Anchorages
(A) Epoxy Grout
(1) Within seven days upon completion of the grouting, protect the anchorage of post-
tensioning bars and tendons as indicated in the plans. The application of the
elastomeric coating may be delayed up to 90 days after grouting. Use plastic or

stainless steel threaded caps to plug all grout inlets/outlets. Use an epoxy grout to
construct all pourbacks located at anchorages meeting the following requirements.
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(2) These epoxy materials are to be used to protect the anchorages of post-tensioning
tendons or bars and other uses indicated in the plans. The material shall produce a
low exothermic reaction and have flow and fill characteristics suitable for machine
base plate applications. The material will be extended with the aggregate supplied
by the manufacturer. Mix with the full aggregate loading unless the use of less
aggregate is approved by the Engineer.

(3) The material shall be factory pre-proportioned including factory supplied aggregate.
Deliver products in original containers with manufacturer’s name, date of
manufacture, product identification label and batch numbers. Materials shall be
within the manufacturer’s recommended shelf life. Store and condition the product
in full compliance with manufacturer’s recommendations.

Property Test Value Test Method
Compress(l)ve Strength, Cubes (7 day > 10,000 psi ASTM C579B
cure at 77°F)
Tensile Strength at 7 days > 2,100 psi ASTM C307
Flexural Strength (7 day cure at 77°F) > 3,600 psi ASTM €580
l;/églcsl;ﬂus of Elasticity (7 day cure at <2.,100,000 psi ASTM C580
Coefficient of Thermal Expansion at 6 o
74 t0 2 10°F <20x 10™ in/in/°F ASTM C531
Peak Exothgrm, Specimen, < 150°F ASTM D2471
12x12x 3 1in.
Slant Shear at 7 days (Bond Strength > 3000 psi ASTM C882
to Concrete)
Thermal Compatibility 5 Cycles Passed ASTM C884
Linear Shrinkage at 7 days 0.025% ASTM C531
Flowability and Bearing Area 90% Contact area ASTM C1339
Gel Time, Specimen 12 x 12 x 3 in. <4:00 (hr.) ASTM D2471

(4) The epoxy grout plus aggregate mix shall meet or exceed the specified physical
properties stated herein as determined by the following standard ASTM test methods.

(5) Remove all laitance, grease, curing compounds, surface treatments, coatings and oils
by grit blasting or water blasting using a minimum 10,000 psi nozzle pressure. Flush
surface with water and blow dry. Surfaces shall be clean, sound and without any
standing water. In case of dispute, use ACI 503 for substrate testing and develop a
minimum of 175 psi. tension (pull-off value).

(6) Mix and apply epoxy as per manufacturer’s current standard technical guidelines.
Construct all pourbacks in leak proof forms creating neat lines. The epoxy grout may
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require pumping for proper installation. Construct forms to maintain a liquid head to
insure intimate contact with the concrete surface. Use vents as needed to provide for
the escape of air to insure complete filling of the forms.

(B) Elastomeric Coating

(1) After the epoxy pourback has cured per the manufacturer’s recommendations, coat

the exposed surfaces of pourbacks plus at least 12 inches of concrete surrounding the
pourback with a 30 to 45 mils thick elastomeric coating system meeting the
following requirements. Epoxy pourbacks to receive an elastomeric coating include,
but are not limited to, those pourbacks beneath expansion joints and those pourbacks
at anchorages within the interior of the box girder. Pourbacks located on the visible
exterior surface of the bridge superstructure shall not receive an elastomeric coating.

(2) The elastomeric coating system shall provide a waterproof barrier over the

designated post-tensioning anchorages and or other areas designated in the plans.
The components of the coating system shall be supplied by a single manufacturer
and sold as a waterproof coating system. The surface preparation and application of
the coating system shall be applied in strict accordance with the manufacturer’s
specifications.

(3) The use of an epoxy prime coat is dependent upon the requirements of the

manufacturer’s waterproofing system. The polyurethane chemistry may be either
waterborne aromatic (moisture-curing) or aromatic (moisture-sensitive).  The
minimum thickness of the system shall not be less than 30 mils. The cured coating
system shall meet the following requirements:

Property Test Value Test Method
Hardness, Shore A Between 60 and 90 ASTM D2240
Tensile Strength >750 psi ASTM D412
Elongation >400% ASTM D412
Tear Strength >70 pli ASTM C957
Abrasion Resistance H-18
wheels 1,000 gm/wheel <350 mg loss / 1,000 revs. ASTM C957
Crack Bridging 1,000 Cycles System Passes ASTM €957
Elongation Recovery >94% ASTM C957

(4) Supply the elastomeric coating system with an aliphatic polyurethane top coating for
use on epoxy pourbacks in the bridge substructure.

(5) Field Qualification Testing: Attain a numerical rating of not less than 9 in accordance

with ASTM D610 and ASTM D1654 and 9F in accordance with ASTM D714; the
coating should not blister, soften or loosen bond at the end of the test period; there
will be no corrosion in the field per ASTM D610; color retention, AE<3, in
accordance with ASTM D2244; and 10% max gloss loss in accordance with ASTM

124



C 202185 (B-2500) Project Special Provisions Dare County

(6)

D523 when applied to test location and exposed at the Department’s beach corrosion
test site or applied at a test location. The coatings will be evaluated initially
following an exposure period of 18 months. The coatings shall continue to provide
acceptable protection and performance for a period of 5 years. Application
characteristics shall be judged acceptable prior to beach testing.

Assure concrete or other substrates are structurally sound, clean and dry. Concrete
shall be a minimum of 28 days old. Remove all laitance, grease, curing compounds,
surface treatments, coatings and oils by grit blasting or water blasting using a
minimum 10,000 psi nozzle pressure to establish the anchor pattern. Blow the
surface with compressed air to remove the dust or water. Construct a 2 x 4 ft
concrete test block with a similar surface texture to the surfaces to be coated and coat
a vertical face with the elastomeric coating system chosen. Determine the number of
coats required to achieve a coating thickness between 30 to 45 mils without runs and
drips. Mix and apply elastomeric coating as per manufacturer’s current standard
technical specifications. Spray or roller application is permitted (spray application
preferred). Have the coating manufacturer representative on site to supervise and
comment on the application of the elastomeric coating onto the test block. Apply
coatings using approved and experienced personnel with a minimum of three years
experience applying similar polyurethane systems. Submit the credentials of these
persons to the Engineer for review and consideration for approval.

Post-tension details (vertical profile, anchorage and grouting, and an anchorage protection) shall
be in accordance with the document entitled “Post Tensioning Standard Details” dated January
20, 2011, which by reference is incorporate and made a part of this contract.

POST-TENSIONING GROUT

Description

This provision covers grouts to be used to protect post-tensioning steel. Grout applications
are differentiated into three applications: horizontal, vertical and repair. Grouts shall be
prepackaged in moisture proof containers. Grout bags shall indicate application, date of
manufacture, LOT number and mixing instructions. Any change of materials or material
sources requires new testing and certification of the conformance of the grout with this
specification. A copy of the Quality Control Data Sheet for each lot number and shipment
sent to the job site shall be provided to the Contractor by the grout supplier and furnished to
the Engineer. Materials with a total time from manufacture to usage in excess of six months
shall be tested and certified by the supplier that the product meets the QC Control
Specifications before use or the material shall be removed and replaced.

Materials

Refer to Division 10 of the Standard Specifications

Item

Water

Article

"Water for Concrete" Special Provision
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Prepackaged Grout (meet the requirements of this provision)

Requirements

(A) Grout Physical Properties

(1) Gas Generation

Project Special Provisions

Dare County

The grout shall not contain aluminum or other components which produce
hydrogen, carbon dioxide or oxygen gas.

(2) Laboratory Test

The grout shall meet or exceed the specified physical properties stated herein as
determined by the following standard and modified ASTM test methods conducted
at normal laboratory temperature (65-78°F) and conditions. Conduct all grout tests

with grout mixed to produce the minimum time of efflux.

content to produce the minimum and maximum time of efflux.

Establish the water

Property Test Value Test Method

Total Chloride Tons Max. 0.08% by weightof | AqTM C1152
cementitious material

Fine Aggregate (if utilized) 99% passing Fhe No. 50 ASTM C136*
Sieve (300 micron)

Hardened Helght Change @ 24 00% to +02% ASTM C1090>x<>x<

hours and 28 days

Expansion <2.0% for up to 3 hours ASTM C940
Report maximum and

Wet Density — Laboratory minimum obtained test value | ASTM C185
1b/cu ft
Report maximum and

Wet Density — Field minimum obtained test value | ASTM C138
1b/cu ft

Compressive Strength .

28 day (Average of 3 cubes) =7,000 psi ASTM (842

Initial Set of Grout Min. 3 hours ASTM €953
Max. 12 hours

Time of Efflux***
Min. 20 sec
Max. 30 sec ASTM €939

(a) Immediately after mixing or
Min. 9 sec ASTM (C939%**:*
Max. 20 sec
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(b) 30 minutes after mixing lg/rlax. 30 sec ASTM €939

with remixing for 30 sec Max. 30 sec ASTM C939
Bleeding (@ 3 hours Max. 0.0 percent ASTM C940**s**
Permeability @ 28 days Max. 2,500 coulombs ASTM C1202

at 30 V for 6 hours

*Use ASTM C117 procedure modified to use a #50 sieve. Determine the percent passing the
#50 sieve after washing the sieve.
**Modify ASTM C1090 to include verification at both 24 hours and 28 days.
*** Adjustments to flow rates will be achieved by strict compliance with the manufacturer’s
recommendations. The time of efflux is the time to fill a one liter container placed directly

under the flow cone.

***k*xModify the ASTM C939 test by filling the cone to the top instead of to the standard level.
*ExkEModify ASTM C940 to conform with the wick induced bleed test as follows:

(a) Use a wick made of a 20 inch length of ASTM A416 seven wire 0.5 inch
diameter strand. Wrap the strand with 2 inch wide duct or electrical tape at
each end prior to cutting to avoid splaying of the wires when it is cut.
Degrease (with acetone or hexane solvent) and wire brush to remove any
surface rust on the strand before temperature conditioning.

(b) Condition the dry ingredients, mixing water, prestressing strand and test
apparatus overnight at 65 to 75°F.

(c) Mix the conditioned dry ingredients with the conditioned mixing water and
place 800 ml of the resulting grout into the 1,000 ml graduate cylinder.
Measure and record the level of the top of the grout.

(d) Completely insert the strand into the graduated cylinder. Center and fasten the
strand so it remains essentially parallel to the vertical axis of the cylinder.
Measure and record the level of the top of the grout.

(e) Store the mixed grout at the temperature range listed above in (b).

(f) Measure the level of the bleed water every 15 minutes for the first hour and

hourly for two successive readings thereafter.

(g) Calculate the bleed water, if any, at the end of the three hour test period and the
resulting expansion per the procedures outlined in ASTM C940, with the
quantity of bleed water expressed as a percent of the initial grout volume. Note
if the bleed water remains above or below the top of the original grout height.

Note if any bleed water is absorbed into the specimen during the test.
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Accelerated Corrosion Test Method (ACTM)

Perform the ACTM as outlined in Appendix B of the “Specification for Grouting of
Post-Tensioning Structures” published by the Post-Tensioning Institute. Report the time
to corrosion for both the grout being tested and the control sample using a 0.45 water-
cement ratio neat grout.

A grout that shows a longer average time to corrosion in the ACTM than the control
sample and the time to corrosion exceed 1,000 hours is considered satisfactory.

Variation in Testing for Specific Applications

(1

2)

€)

Horizontal Applications

Horizontal grout applications are defined as grouting of all superstructure tendons
and transverse substructure tendons in caps, struts, etc. All physical requirements
defined in Section 3(A) and 3(B) of this provision are applicable for grouts used in
horizontal applications.

Vertical Applications

Vertical grout applications are defined as grouting of substructure column tendons.
All physical requirements defined in Sections 3(A) and 3(B) of this provision are
applicable for grouts used in vertical applications. In addition, perform the
Schupack Pressure Bleed Test Procedure for Cement Grouts for Post-Tensioned
Structures as outlined in Appendix C of the “Specification for Grouting of Post-
Tensioned Structures” published by the Post-Tensioning Institute. Report the
percent bleed for the grout tested. Test grout at the specified pressure of 100 psi.
An acceptable test will result in no bleed water (0.0 percent).

Repair Applications

Repair applications are used to augment grouting operations which did not
completely fill the duct or anchorage. For new construction, repairs may be made
with the same grout approved for use in the tendon as long as the volume of the
void is less 0.5 gal. In all other cases, use a non-sanded grout meeting the
requirements of Section 3(A) and 3(B) of this provision with a modified maximum
permeability of 2,800 coulombs (ASTM C1202 at 30 volts). Non-sanded grouts
shall have 95% passing on the #100 sieve and 90% passing the #170 sieve as
determined by ASTM C33. Each sieve may be washed and dried before weighing
in accordance with the procedure in ASTM C117 modified for sieve size.

Grout Mixing

The material shall be mixed in accordance with the manufacturer’s recommendations.
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QUALITY MANAGEMENT

This provision presents minimum documentation and implementation requirements for a
comprehensive Quality Management Plan. The Quality Management Plan shall be submitted to
the Department within the timelines established in this provision for the Department’s and
FHWA approval. The Technical Proposal shall include a synopsis of the Design-Build Team’s
anticipated Quality Management Plan.

The Design-Build Team shall establish and implement a Quality Management Plan. The purpose
of the Quality Management Plan is to: ensure that the Design-Build Team provides the
Department a completed project that meets Contract requirements and minimize the occurrence
of design and construction non-conformances through active and effective monitoring of
processes. The Design-Build Team shall manage the project and their work such that the
Department has the ability to substantiate that the requirements of the Contract are being met and
substantiate that appropriate payments for the progress are made.

The Design-Build Team shall develop, maintain and implement a comprehensive Quality
Management Plan that reflects the Contract requirements and the Design-Build Team’s processes
and procedures for effectively performing the quality management for the Project.

The contents of the Quality Management Plan approved by the Department and FHWA are
hereby incorporated as part of the contract. In the event that a conflict arises between the
approved Quality Management Plan and the synopsis thereof as required as part of the Technical
Proposal, the approved Quality Management Plan shall govern.

Quality Control is defined by actions taken by the Design-Build Team, his consultants,
subcontractors and suppliers to ensure that the work meets the project requirements as referenced
in the Request for Proposals and referenced documents and all applicable standards of good
practice.

Quality Assurance is the application of planned and systematic reviews by the Department or its
agents which demonstrate that quality control practices are being effectively implemented.

The Design-Build Team shall designate three separate individuals as their Project Quality
Manager, Construction Quality Manager, and Design Quality Manager. The Project Quality
Manager shall be an individual who serves a non-production role on the team and is the single
most accountable person on the Design-Build Team for ensuring quality control in all areas of
the project, including both design and construction. The Construction Quality Manager and
Design Quality Manager may serve production roles but are responsible for the construction
quality and design quality, respectively.

The Quality Management Plan shall reflect the overall quality approach, philosophy, and a
discussion of methods that will be used to assure that the contracting and subcontracting
relationships will support the Department’s and the Design-Build Team’s quality objectives.
The Quality Management Plan shall be organized in accordance with, and shall include the
topics set out in the following outline:
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Project Quality Management, including but not limited to:

Quality Policy Statement
Organizational Requirements with contact information of Quality Team
Roles and Responsibilities of the Quality Team

Administrative processes and procedures common to both design and
construction quality management

Quality Records management processes and procedures

Design Quality Control, shall include but not be limited to:

Processes and procedures for Design development including checking, peer review,
cross-discipline coordination for developing Project Plans, Project Specifications and
Estimates with supporting technical documentation

Plan/Processes and procedures for managing Design Reviews and changes during design
and construction

Plan/Process for Independent Design Checks
Plan/Protocols for Design Decision Making
Plan/Protocols for Design Communication, Coordination, and Collaboration

Plan/Protocols for Managing Department Reviews and Responses to submittals and
alterations to the contract

Design and engineering support during construction, witnesses tests, reviewing quality
inspection and test records, responding to RFIs and field changes

Plan/Protocols for Independent Auditing of the Design Quality Management Program.

Construction Quality Control, shall include but not be limited to:

Plan/Processes for Construction management and administration
Plan/ Construction Decision Making

Plan/Protocols for performance and documentation of Inspection, Testing and
maintaining quality certifications, materials receipts, data/information storage, HHICAMS
data entry, etc.

Plan/Protocols for Payment Request and Tracking

Plan/Protocols for Managing Reviews and Responses to Construction Documentation
(RFIs, RFCs, Field Changes, Design Changes during Construction)

Plan/Protocols for Managing and Tracking approved construction changes
Plan/Protocols for Managing and Controlling Construction Schedule
Plan/Protocols for Construction Communication, Coordination, and Collaboration

Plan/Protocols for Independent Auditing of the Construction Quality Management
Program as well as quality oversight processes and procedures.
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e Project Quality Management Forms and Checklists shall be used to facilitate
and document QC efforts. The details of many of these forms and checklists
require the design to be advanced. One of the key checklists to be included in
the Design-Build Team’s Quality Management Plan is the pre-work activity
checklist that depicts all items required to perform the particular construction
effort that can be used at a pre-construction meeting by the Design-Build
Team to review with all participants, including the Department, the
construction means and methods, subcontractor involvement, materials and
inspection / testing requirements, HICAMS data entry requirements, project
certification requirements, QC/QA personnel approval.  This meeting
typically will include a review of safety and security protocols as well as
environmental controls.

e The Department has the right to perform quality inspections and audits of the
Design-Build Team’s management, design, construction, environmental
compliance, and maintenance activities; the Design-Build Team’s Quality
Management activities; the quality of materials and fabricated products; and
the quality of workmanship of the completed project.

Within 30 days following the execution of the contract the Design-Build Team shall submit a
Quality Management Plan that describes the QC activities provided and managed for the design
and permitting activities. The Department will provide comments within 21 calendar days of the
submittal. The Design-Build Team shall submit the Quality Management Plan for acceptance
within 21 days of receipt of the Department’s comments.

At least 90 days prior to the expected construction date, the Design-Build Team shall submit for
Department review, a Quality Management Plan that describes how QC will be provided and
managed for all construction activities. The Department will provide comments within 30
calendar days of the submittal. The Design-Build Team shall submit the Quality Management
Plan for acceptance within 30 days of receipt of the Department’s comments.

Revisions and updates to the Quality Management Plan may be proposed by the Design-Build
Team as the Work progresses. Changes to the Quality Management Plan shall be provided to the
Department no later than 30 days prior to the work to which the revision applies. The
Department will have 15 calendar days to review and comment. These revisions and updates
may occur in one or more iterations. The Design-Build Team shall not initiate any work that is
impacted by such a program change unless and until the Department has reviewed and accepted
the change.

Design Quality Management shall be the Design-Build Team’s sole responsibility to provide
Project Plans, Working Plans, and Project Specifications of such a nature to deliver the finished
construction work in accordance with all Contract requirements. Department review and
comments pertaining to design documents shall not relieve the Design-Build Team of that
responsibility.
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The Design-Build Team shall not begin construction work until all Department comments related
to that work are resolved to the satisfaction of the Department. The Design-Build Team shall
perform each of the following:

e Manage the design and design quality of the work;

e Coordinate with and obtain necessary approvals from authorities regarding
temporary road diversions and detours, shutdowns, temporary traffic
diversions, utility relocations, and all other matters for which authorization
may be required;

e Document how permit requirements are met in accordance with the
Environmental Compliance Plan;

e Ensure that the responsible Design Professionals complete the necessary
reviews, evaluations and quality checks in accordance with the procedures set
out in the Quality Management Plan and file appropriate documentation and
certifications; and

o Ensure that the Project Quality Manager certifies that quality procedures have
been followed in accordance with all Contract documents and the Quality
Management Plan.

e The same procedures used for checking the design of permanent components
of the project also apply to design of major temporary components and
construction sequences of the work that affect the permanent components.

The Design Quality Manager shall be responsible for the supervision and quality of all design
work and design processes, including but not limited to each of the following:

e Accuracy;
e Adequacy;
o Conformance to professional standards of practice;

o Compliance with all legal requirements and contractually-mandated Standards
and other Contract requirements;

e Quality; and
o Fitness for purpose and function as specified or implied in the Request for

Proposals and referenced documents.

The design portion of the Quality Management Plan shall be submitted for Department review
and comment prior to the start of design. This document shall include both the quality
responsibilities of the Design Manager and the independent responsibilities of the Design Quality
Manager and shall be specific to each stage of design development. The Design-Build Team
shall make a single comprehensive design check and Design Review for developed plans and
specifications for each of the five (5) stages of design development:

e Interim Designs;

e Final Design;
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o Working Plans; and

o Specifications.
The Design-Build Team shall carry out independent design checks by senior engineers not
involved in the production of the design being reviewed that have equal or greater qualifications
and experience as the Responsible Engineer for the design being checked. The Design-Build
Team shall provide to the Department a plan / process and written procedures for this

Independent Design Check and shall include, as a minimum, the following structural
components:

e Any specialized erection equipment used for the placement of segmental
sections of the bridge structures;

e Bridge structure foundation, column and superstructure one unit of each
structure type; and

Independent design checks are comprised of design assessment and analytical checks as follows:

e Design Assessment — is a review of general compliance with the requirements
of the Contract, taking into consideration the following areas:

o Project design criteria;

. Applicable codes and standards;

o Methods of analysis;

o Computer software and its validation;
o Interface requirements;

o Maintenance requirements;

o Materials and material properties;

o Durability requirements;

o Constructability;

o Context Sensitivity; and

o Environmental Compliance.

Analytical Check — using separate calculations (and without reference to
Designer’s calculations) to establish the structural adequacy and integrity of
critical structural members. This includes, but not limited to the following:

J Structural geometry and modeling;
o Material properties;

. Member properties;

o Loading intensities;

. Foundation loads; and

o Structural boundary conditions.
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All design exceptions from specified Standards and/or Industry practices shall be provided by the
Design-Build Team, stating why exceptions are being proposed with supporting documentation;
and shall be submitted prior to the applicable design submittal.

It is expected that frequent Design Review meetings internal to the Design-Build Team be
conducted by the Design Manager. The Design Quality Manager, the Design Manager,
Responsible Engineer, and any Design Professionals having significant input into the design or
review shall be present. The Design-Build Team shall notify and invite the Department to
participate in all design reviews. At a minimum, the Design Manager shall organize and
facilitate monthly design review workshops with the Department to discuss upcoming design
submittals. The Department may also invite stakeholders to attend. The Department’s
participation, or lack thereof, in design reviews shall not relieve the Design-Build Team of its
responsibility for the satisfactory completion of the work in accordance with all Contract
requirements.

The Design-Build Team shall provide or make available to review meeting participants all
design documents (e.g., drawings, reports, specifications, Basis of Design Memorandums and
other technical memorandums as necessary to support design decisions) pertinent to the design
review, including all prior comments and actions resulting therefrom. The Design-Build Team
shall prepare and distribute minutes from the review meetings. Design Review meetings shall
also be conducted as requested by the Department.

The Design-Build Team shall be responsible for demonstrating that any proposed specifications
meet or exceed the minimum Contract and permit requirements, as determined by Department in
its sole discretion, and are suitable and appropriate to control the Work.

Working Plans reviews, prior to submittal to the Department, are the responsibility of the
Design-Build Team to assure conformance with the Final Design plans and specifications and in
accordance with the Contract requirements. The Design-Build Team shall verify pertinent
dimensions in the field prior to conducting a Working Plan review. The Design-Build Team
shall check, review, and certify Working Plans prior to their use in fabrication and/or
construction. Approved working plans shall be maintained in the Design-Build Team’s file and
available if requested by the Department. Discrepancies or changes shown in the Working Plans
require the responsible Engineer, the Design Manager, and the Design Quality Manager’s
reviews, approvals, and certifications. The Project Quality Manager shall notify the Department
in writing of any authorized changes to the Working Plans from the Final Design.

Design Quality Records shall be maintained by the Design-Build Team in an auditable format
according to the Quality Management Plan procedures. The Department has the right to audit
the quality records for compliance with the Quality Management Plan and the Contract
requirements. Upon completion of the Project, the Quality Records shall be submitted to the
Department.

The Design-Build Team shall develop and implement a Quality Program for all phases of

construction. The Design-Build Team, through the Quality Management Plan, shall be
responsible for the quality of construction, including the workmanship and products of
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subcontractors, fabricators, suppliers, and vendors both onsite and off-site. Responsibility for the
quality of construction includes environmental compliance monitoring per the Environmental
Compliance Plan that is included in the Quality Management Plan.

The Construction Quality Manager shall oversee, manage, certify and perform Quality
Management activities as defined in the Quality Management Plan and the Contract
requirements.

e Construction Quality Control (QC) — All construction processes, procedures,
and workmanship shall be inspected by the Design-Build Team’s QC
representatives.  This shall include the observations, measurements, and
documentation specified in the Design-Build Team’s Quality Management
Plan, the Request for Proposals and referenced documents. Inspection,
observations, verification of conformance to specified requirements,
measurements, results, non-conformances, and required corrective actions
shall be documented on Design-Build Team’s forms as defined in the QC
plan.

e Construction QC Testing — The Design-Build Team’s QC representatives
shall perform sampling and testing of field-tested materials in accordance with
the Quality Management Plan and the Contract requirements. The Design-
Build Teams QC representatives shall be certified to the Department’s
requirements at a level appropriate for the items being sampled/tested, and
shall provide the Department the names, telephone numbers, and copies of
certifications for all personnel performing field testing. Testing requirements
shall be defined in the Quality Management Plan supported by a recognized
national organization (AASHTO, ASTM, etc.), and shall mean the latest
version of that test method or Contract Specification for the Work in effect on
the day the testing is performed, unless otherwise directed by the Department
in writing. The Quality Management Plan shall address failing tests, retests
and unsuitable test results.

e Certified Testing Laboratory — QC laboratory testing of field-tested materials
shall be conducted by testing laboratories that are approved and qualified by
the Department or AASHTO certified for the applicable tests to be conducted.

o Field-Tested Materials — The Design-Build Team is responsible for providing
QC sampling and testing, furnishing materials of the quality specified, and
furnishing quality level analysis during production when required by the
Quality Management Plan, the Contract specifications, and as required by the
Standard Specifications and Minimum Sampling Guide. The Design-Build
Team’s construction QC testers shall perform sampling and testing for process
control and QC consistent with the Quality Management Plan, Contract
specifications, and the Standard Specifications. Any deviations from the
sampling and testing methods and frequencies indicated in the Quality
Management Plan or the Contract specifications shall require the Materials
and Tests Unit’s concurrence prior to the start of the Work.
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e Non-Field Tested Materials and products — The Design-Build Team shall
provide materials meeting all Contract requirements, along with all material’s
conformance and quality compliance documents as required by the Minimum
Sampling Guide and the Standard Specifications. Quality compliance
documents shall be as required in Section 106 of the Standard Specifications.
Non-field tested materials shall be accepted for use according to the Contract
specifications, the Minimum Sampling Guide, the Standard Specifications and
the Quality Management Plan. Manufactured products that are normally pre-
inspected by the Department’s Materials and Tests Unit will continue to be the
responsibility of the Department.

e Materials and equipment installed as part of any permanent construction or as
required by the Departments policy or FHWA guidelines shall be new, unless
otherwise specified. =~ The Contract shall use first-class materials and
equipment throughout the performance of the Contract, and it is agreed that
any material for which no particular specification is given shall be of the
highest quality of its class or kind. For the purpose of this subsection, "new"
shall mean purchased specifically for the Project for which award was made.

e Department testing laboratories shall perform independent assurance (IA) or
verification tests of field-tested materials in coordination with the QC testing
laboratories performing QC tests of materials on behalf of the Design-Build
Team. QA laboratories shall be either Department laboratories or
Department-contracted independent testing laboratories.

e The Design-Build Team shall have documentation that materials and
equipment conform to all Contract requirements available at the Project Site
no less than 24-hours prior to installation or use of such materials or
equipment. This documentation shall be retained at the Project Site office.

The Design-Build Team, at minimum, shall identify the Project Quality Manager, Design
Quality Manager, and the Construction Quality Manager as part of the key personnel in the
Technical Proposal.

The Design-Build Team's executive management will review the quality system at defined
intervals sufficient to ensure its continuing suitability and effectiveness in satisfying the
requirements of this standard and the Design-Build Team's stated quality policy and objectives.
Executive management reviews will be held at least at three-month intervals. Records of such
reviews will be maintained. Minutes will be taken of the review meetings and these minutes will
be maintained as quality records. Copies of minutes will be provided to the Department on
request.

The Design-Build Team shall assign a Responsible Engineer(s) for each Design-Build Team-
designated Design Unit (construction Milestone). Submittals to the Department for each
discipline shall be accompanied by certification from the Design Manager, Design Quality
Manager and Project Quality Manager that the design and design checks comply with all contract
requirements and that all quality process and procedures have been followed in accordance with
the approved Quality Management Plan. The Responsible Engineer(s) will sign and seal design
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reports, Project Plans, and Project Specifications for the assigned Design Unit(s). The
Responsible Engineer will review Working Plans for conformance with final design. Each
Responsible Engineer must be a North Carolina licensed Professional Engineer.
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GENERAL

The State will not be bound by oral explanations or instructions given at any time during the
bidding process or after award. Only information that is received in response to this RFP will be
evaluated; reference to information previously submitted will not suffice as a response to this
solicitation.

NO CONTACT CLAUSE

To ensure that information is distributed equitably to all short-listed Design-Build Teams, all
questions and requests for information shall be directed to the State Contract Officer through the
Design-Build e-mail address. This precludes any Design-Build Team Member, or representative,
from contacting representatives of the Department, other State Agencies or Federal Agencies
either by phone, e-mail or in person concerning the Design-Build Project.

USE OF TERMS

Throughout this RFP and all manuals, documents and standards referred to in the RFP the terms
Contractor, Bidder, Design-Builder, Design-Build Team, Team, Firm, Company, and Proposer
are synonymous.

Throughout this RFP and all manuals, documents and standards referred to in the RFP, the terms
NCDOT, Department, Engineer, and State are synonymous.

Throughout this RFP and all documents referred to in the RFP, references to the Technical
Proposal include all Technical Proposal supplemental information that may be submitted in
response to a Best and Final Offer RFP.

DESIGN REFERENCES

Design references developed and published by NCDOT and those developed and published by
other agencies and adopted for use by NCDOT which are to be used in the design of this project
may be obtained by contacting Contract Standards and Development within the Technical
Services Division. Standard prices for materials, which the Department normally sells for a fee,
will be in effect. The Design-Build Team shall be responsible for designing in accordance with
the applicable documents and current revisions and supplements thereto.

REVIEW OF SUBMITTALS

Major design milestones and required design submittals shall be identified as activities on a
CPM, bar chart, or other scheduling tool. This schedule shall be submitted to the Transportation
Program Management Director and Resident Engineer concurrently with the first design
submittal, or within 30 days of the contract award, whichever is earlier. The schedule shall be
revised and resubmitted as design milestones change or as directed by the Transportation
Program Management Director. Submittals will be reviewed within 10 working days (15
working days for temporary structures, overhead sign assemblies, FEMA compliance documents,
and temporary shoring and 20 working days for post-tensioning or segmental design submittals)
from the date of receipt by NCDOT unless otherwise stipulated in the scope of work. All
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submittals shall be prepared and submitted in accordance with the “Design-Build Submittal
Guidelines”, which by reference are incorporated and made a part of this contract. All submittals
shall be made simultaneously to the Transportation Program Management Director and the
Resident Engineer. The Department will not accept subsequent submittals until prior submittal
reviews have been completed for that item. The Design-Build Team shall inform the
Transportation Program Management Director in writing of any proposed changes to the
NCDOT preliminary designs, Technical Proposal and / or previously reviewed submittals and
obtain approval prior to incorporation. The Design-Build Team shall prioritize submittals in the
event that multiple submittals are made based on the current schedule. All submittals shall
include pertinent Special Provisions. No work shall be performed prior to Department review of
the design submittals.

OVERVIEW

The NCDOT TIP Project B-2500, constitutes the replacement of the Herbert C. Bonner Bridge
across Oregon Inlet from Bodie Island to Hatteras Island and improvements to NC 12 from north of
Oregon Inlet to Rodanthe in Dare County. The Parallel Bridge Corridor with NC12 Transportation
Management Plan Alternative has been chosen as the Preferred Alternative. This alternative
proposes to replace the Bonner Bridge with a parallel bridge and maintaining existing NC 12
through the Pea Island National Wildlife Refuge. The NCDOT Design-Build Project B-2500
constitutes Phase I of this alternative, namely the replacement of the Bonner Bridge, with a bridge
approximately 3 miles in length and a typical section consisting of two 12-foot travel lanes and two
8-foot shoulders. The Phase I work of the Parallel Bridge Corridor with NC12 Transportation
Management Plan Alternative is substantively identical to the Phase I work identified in the
previous preferred alternative Phased Approach.

Project services shall include, but are not limited to:

e Design Services — completion of construction plans, including Record Drawings
e Construction Services — necessary to build and ensure workmanship of the designed facility
e Permit Preparation / Application - development of all documents for required permits

The FEIS / Final Section 4(f) Evaluation was signed on September 17, 2008
The EA was approved on May 7, 2010
The ROD was signed on December 20, 2010

Construction Engineering Inspection will be provided by the NCDOT Division personnel
and/or an external private engineering firm.

GENERAL SCOPE

The scope of work for this project includes design, construction and management of the project.
The design work includes all aspects to construct a bridge approximately 3 miles in length and a
typical section consisting of two 12-foot travel lanes and two 8-foot shoulders and the demolition
of the existing structure. The designs shall meet all appropriate latest versions of AASHTO
Policy on Geometric Design of Highways and Streets, AASHTO LRFD Bridge Design
Specifications (including the errata issued in June 2010), Manual of Uniform Traffic Control
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Devices, other manuals referenced herein, and all NCDOT design policies that are current as of
the Technical and Price Proposal submission date or the Best and Final Offer submission date.

Construction shall include, but not be limited to, all necessary clearing, grading, roadway,
drainage, structures, utility coordination and relocation, and erosion and sediment control work
items for the proposed two-lane facility. Construction engineering and management shall be the
responsibility of the Design-Build Team. Construction shall comply with 2006 NCDOT
Standard Specifications for Roads and Structures and any special provisions.

Areas of work required for this project shall include, but are not limited to the following items:

Roadway Design

Structure Design

Hydraulic Design

Permit Application

Subgrade Stabilization

Foundation Design for Structures and Roadway
Geotechnical Investigation and Load Testing
Erosion and Sediment Control Design and Implementation
R/W Ultilities, Conflicts and / or Construction
Traffic Control and Pavement Marking Design
Sign Design

ITS Design

Construction

Project Management

Design and Construction Management
Construction Surveying

Location and Surveys

Lighting (Construction Only)

Public Information

All designs shall be in Microstation format using Geopak software (current version used by the
Department).

DESIGN AND CONSTRUCTION PERFORMED BY DESIGN-BUILD TEAM

The design work consists of the preparation of all construction documents for constructing a
bridge approximately 3 miles in length and a typical section consisting of two 12-foot travel
lanes and two 8-foot shoulders as outlined in the Scope of Work section of this RFP. The
Design-Build Team shall prepare final designs, construction drawings and special provisions.

The Design-Build Team shall acknowledge that project documents furnished by the Department
are preliminary and provided solely to assist the Design-Build Team in the development of the
project design. The Design-Build Team shall be fully and totally responsible for the accuracy
and completeness of all work performed under this contract and shall save the State harmless and
shall be fully liable for any additional costs and all claims against the State which may arise due
to errors, omissions and negligence of the Design-Build Team in performing the work required
by this contract.
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There shall be no assignment, subletting or transfer of the interest of the Design-Build Team in
any of the work covered by the Contract without the written consent of the State, except that the
Design-Build Team may, with prior written notification of such action to the State, sublet
property searches and related services without further approval of the State.

The Design-Build Team shall certify all plans, specifications, estimates and engineering data
furnished by the Team.

All work by the Design-Build Team shall be performed in a manner satisfactory to the State and
in accordance with the established customs, practices, and procedures of the North Carolina
Department of Transportation, and in conformity with the standards adopted by the American
Association of State Highway Transportation Officials, and approved by the U.S. Secretary of
Transportation as provided in Title 23, U.S. Code, Section 109 (b). The decision of the Engineer
/ State / Department shall control in all questions regarding location, type of design, dimension
of design, and similar questions.

Alternate designs, details, or construction practices (such as those employed by other states, but
not standard practice in NC) are subject to Department review and will be evaluated on a case by
case basis.

The Design-Build Team shall not change team members, subconsultants or subcontractors
identified in the Statement of Qualifications (SOQ) or Technical Proposal without written
consent of the Engineer or the State Contract Officer. In addition, subconsultants and
subcontractors not identified in the SOQ or Technical Proposal shall not perform any work
without written consent by the Engineer. Individual offices of the Design-Build Team not
identified in the Statement of Qualifications or the Technical Proposal submitted shall not
perform any work without written consent by the Engineer. Failure to comply with this
requirement may be justification for removing the Team from further consideration for this
project and disqualification from submitting on future Design-Build Projects.

All firms shall be prequalified by the Department for the work they are to perform. Joint
Ventures, LLCs or any legal structures that are different than the existing prequalification status
must be prequalified prior to the Technical and Price Proposal submittal deadline. Subcontractors
need only be prequalified prior to performing the work. Design firms should be prequalified
prior to the Technical and Price Proposal submittal deadline. If not prequalified at the time of the
Technical and Price Proposal submittal deadline, the prime contractor shall be solely responsible
for either (1) ensuring that the design firm is prequalified prior to its first design submittal or (2)
replacing that firm with a prequalified firm. Design firms and Natural Systems firms are
prequalified by the particular office performing the work. If the work is to be performed by an
office other than the one that is prequalified, that office shall be prequalified prior to any design
submittals.

ETHICS POLICY
Employees employed by the Design-Build Team or employees employed by any subconsultant

for the Design-Build Team to provide services for this project shall comply with the
Department’s ethics policy. Failure to comply with the ethics policy will result in the employee's
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removal from the project and may result in removal of the Company from the Department’s
appropriate prequalified list.

APPROVAL OF PERSONNEL

The Department will have the right to approve or reject any personnel, assigned to a project by
the Design-Build Team.

The Design-Build Team or any subcontractor for the Design-Build Team which are employed to
provide services for this project shall not discuss employment opportunities or engage the
services of any person or persons, now in the employment of the State during the time of this
contract, without written consent of the State.

In the event of engagement, the Design-Build Team or their subcontractors shall restrict such
person or persons from working on any of the Design-Build Team's contracted projects in which
the person or persons were “formerly involved” while employed by the State. The restriction
period shall be for the duration of the contracted project with which the person was involved.
Former Involvement shall be defined as active participation in any of the following activities:

Drafting the contract

Defining the scope of the contract

Design-Build Team selection

Negotiation of the contract cost (including calculating manhours or fees); and
Contract administration

An exception to these terms may be granted when recommended by the Secretary and approved
by the Board of Transportation.

Failure to comply with the terms stated above in this section shall be grounds for termination of
this contract and / or not being considered for selection of work on future contracts for a period
of one year.

SUBMITTAL OF TECHNICAL AND PRICE PROPOSALS

Technical and / or Price Proposals that do not adhere to all the requirements noted below
may be considered non-responsive and may result in the Department not considering the
Design-Build Team for award of the contract or reading their Price Proposal publicly.

Technical and Price Proposals will be accepted until 4:00 p.m. Local Time on Friday, July 1,
2011, at the office of the State Contract Officer:

Mr. Randy A. Garris, PE
Contract Standards and Development
1020 Birch Ridge Drive
Century Center Complex - Building B
Raleigh, NC 27610

No Proposals will be accepted after the time specified.
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Proposals shall be submitted in 2 separate, sealed parcels containing the Technical Proposal in
one and the Price Proposal in the other parcel.

TECHNICAL PROPOSAL

Technical Proposals shall be submitted in a sealed package. The outer wrapping shall clearly
indicate the following information:
Technical Proposal
Submitted By: (Design-Build Team's Name)
Contract Number C202185
TIP Number B-2500
Dare County
NC 12 — Replacement of Herbert C. Bonner Bridge across Oregon Inlet from Bodie Island to
Hatteras Island

Technical Proposal Requirements

12 Copies
8 2 inch by 11 inch pages except that one 11 X 17 inch fold out page is permitted for the
purpose of presenting an organizational chart. No other fold out pages will be permitted.
Printed on one side only
Double-spaced
Font size 12
Minimal font size 10 is permissible within embedded tables, charts, or graphics. No more
than 60 pages, excluding the introductory letter to Mr. Randy Garris, P.E. (two-page
maximum length) and the 11 inch by 17 inch appropriate plan sheets

Key Project Team members, identified in the Statement of Qualifications, shall not be modified
in the Technical Proposal without written approval of the Department. Any such request should
be sent to the attention of Mr. Randy Garris, PE, at the address below:

NCDOT- Contract Standards and Development
Century Center Complex - Building B
1020 Birch Ridge Drive
Raleigh, NC 27610

PRICE PROPOSAL

Price Proposals shall be submitted in a sealed package. The outer wrapping will clearly indicate
the following information:

Price Proposal

Submitted by (Design-Build Team’s Name)
Contract Number C202185
TIP Number B-2500
Dare County
NC 12 — Replacement of Herbert C. Bonner Bridge across Oregon Inlet from Bodie Island to
Hatteras Island
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The Price Proposal shall be submitted by returning the Request for Proposals with the item
sheets completed, and all required signatures and bonds. Failure to execute the required
documents may render the proposal non-responsive.

EVALUATIONS

Decisions based on cost alone will not establish the design standards for the project. Technical
Proposals shall address the technical elements of the design and construction of the project. The
Technical Review Committee will consider the understanding of the project, the anticipated
problems and the solutions to those problems, in addition to other evaluation criteria identified
herein.

The Design-Build Team’s Technical Proposal shall be developed using narratives, tables, charts,
plots, drawings and sketches as appropriate. The purpose of the Technical Proposal is to
document the firm's understanding of the project, demonstrate the Team’s capabilities to
complete the project, document their selection of appropriate design criteria, and state their
approach and schedule for completing all design and construction activities.

The review of design plans by the Department is not intended to reflect a reviewer’s personal
preferences, but rather to ensure that all contract requirements are met, sound engineering
judgment is exercised by the Design-Build Team, and that the Design-Build Team adheres to all
referenced documents, including but not limited to, design standards, codes, memos and
manuals. As such, the award of the Design-Build contract does not in any way imply that the
NCDOT accepts the details of the Technical Proposal submitted by the Design-Build Team.

TECHNICAL PROPOSAL EVALUATION CRITERIA
The Technical Proposal will be evaluated in each of the following major categories:
1. Design-Build Team Management — 11 points

Design Management

e Describe the Design-Build Team’s concept of design management. The Technical
Proposal shall identify key positions and subordinate organizational units. Any Small
Private Services Firms proposed shall also be noted.

e Describe the plan for the coordination of civil / structural, utilities, traffic
maintenance, constructability and environmental responsibility.

e Provide a narrative description of the proposed location of the design office(s) and
their respective responsibilities.

e Describe how the designs developed by different firms and offices will be integrated.

e Describe how design personnel will interface with the construction personnel.

e Describe the overall strengths of the Design Team and their ability to fulfill the
design requirements of this project.
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Construction Management

Describe the Design-Build Team’s concept of the project construction management
organization and how it interrelates with the other elements of the Design-Build
Team’s organization for the project.

Describe the Design-Build Team’s approach to partnering and enhanced coordination
with Department and CEI firm personnel during construction.

Provide a brief narrative description of the Design-Build Team’s proposed plan for
performing construction on the project. This description shall include at least the
following:

e A construction organization chart for the project, showing the relationships
between functions shown on the chart and the functional relationships with
subcontractors.

e The chart shall indicate how the Design-Build Team intends to divide the
project into work segments to enable optimum construction performance.

e Descriptions of those categories of work that the Design-Build Team
anticipates will be performed by the Design-Build Team’s own direct labor
force and those categories that will be performed by subcontractors.

e The Design-Build Team’s plans and procedures to insure timely deliveries of
materials to achieve the project schedule.

e Describe the overall strengths of the construction team and their ability to
fulfill the construction and construction management requirements of this
project.

e Describe the Design-Build Team’s approach to site access and material
staging.

2. Quality Management — 20 points

Describe how the Design-Build Team will comply with the quality control
requirements for both design and construction. Specifically, include a narrative
synopsis of the procedures and commitments to quality as will be made in the Design-
Build Team’s Quality Management Plan as outlined in the Project Special Provision
entitled Quality Management Plan. It is anticipated that roughly 8 — 10 pages of the
Technical Proposal shall be devoted to this discussion.

The Design-Build Team should detail the number of inspectors they expect the
Department to furnish, during various phases, to allow satisfactory progress of project
construction.

The narrative shall include both design and construction activities.

3. Responsiveness to RFP — 30 points

Natural Environmental Responsibility

Describe the Design-Build Team’s approach to addressing environmental concerns
within the project boundaries.
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Identify efforts to minimize impacts on wetlands, submerged aquatic vegetation, and
other environmentally sensitive areas.

Identify innovative approaches to minimize any impacts in environmentally sensitive
areas. Describe any temporary impacts and associated minimization approaches.
Describe the Design-Build Team’s understanding of the overall approach to
permitting and the Team’s comfort level with obtaining the required permits within
the allowed timeframe.

Describe the anticipated duration of temporary impacts resulting from barge access,
haul roads, work bridges, and other means of construction access.

Identify barge access and dredging needs, and the measures intended to minimize
disturbance from dredging and barge positioning and movement.

Identify areas of jetting that is intended and the methods that will be used to minimize
disturbance and turbidity that results from jetting and/or jetting spoils.

Describe any Notice of Violations (NOVs) the Design-Build team members have
received from regulatory agencies in North Carolina or any other State and the
disposition of each listed NOV.

Describe the Design-Build Team’s approach to addressing areas of critical habitat as
outlined in the project commitments of the Record of Decision.

Describe in general terms the methods proposed for bridge demolition.

Design Features

Show plan view of design concepts with key elements noted.

Identify preliminary horizontal and vertical alignments of all roadway and bridge
elements.

Show typical section(s) for the mainline of the project and the bridge.

Identify drainage designs to be implemented.

Identify the bridge type to be constructed, including any special design features or
construction techniques needed. If post-tensioned elements or segmental box
construction are used, include details such as transverse tensioning, number of
anticipated tendons/strands, and other pertinent details.

Identify construction sequencing and special supporting design details.

Identify how the tie-in at the southern terminus of the bridge will occur and how the
proposed alignment will fall within the limited easement.

Identify how permanent access will be provided to the fishing pier on Hatteras Island.
Identify design features that will allow access to the structure and the design features
that will allow the structure to be extended to the south in future phases, with no or
minimal disruption to traffic.

Describe foundation types to be used and how they may vary along the bridge length.
Identify all bridge appurtenances including signing and ITS devices.

Identify any proposed deviations, including proposed design exceptions, from the
established design criteria that will be utilized. Explain why the deviation is
necessary.

Describe any geotechnical investigations to be performed by the Design-Build Team,
including load test programs.

Identify any special aesthetics considerations that will be part of the design.
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Describe how any utility conflicts will be addressed and any special utility design
considerations. Describe how the Design-Build Team’s design and construction
methods minimize the Department’s utility or septic field relocation costs.

4. Long Term Maintenance — 8 points

Describe any special materials, not referenced elsewhere in the contract, incorporated
into the project that would result in long term reduction in maintenance.

Describe any special designs or construction methods that would reduce future
maintenance costs to the Department.

For any atypical construction methods such as post-tensioning and grouting, identify
what measures will be taken to maximize bridge service life.

Identify all corrosion mitigation measures that will be used whether required by the
RFP or offered beyond the requirements of the RFP and the effects that these
measures may have on the bridge service life.

Describe any additional voluntary non-acceptance testing the Design-Build Team will
perform to ensure an enhanced bridge service life.

Identify any conservative design criteria that will be used for the foundation design
that will enhance bridge service life.

Estimate the long term (minimum twenty year) cost savings resulting from
incorporation of these special materials, design, or construction methods into the
project.

5. Schedule and Milestones — 15 points

Provide a detailed schedule for the project including design, permitting, and
construction activities. The schedule shall show the sequence and continuity of
operations.

The schedule shall also include the Design-Build Team’s final completion date and
substantial completion date. These dates shall be clearly indicated on the Project
Schedule and labeled “Final Completion Date” and “Substantial Completion
Date”.

6. Right of Way Minimization — S points

Provide the amount of easement, including metes and bounds and acreage, required
within the Pea Island National Wildlife Refuge along the southern terminus of the
project. A minimum of 3 points will be assigned in this category if a proposer can
tie the proposed alignment into the existing 100 ft. easement. No points will be
assigned in this category for a proposer that requires the entire 3.2 acres of easement
previously identified by the Department at the southern terminus.

Provide the metes and bounds and acreage of existing easement that can be returned
to the Peas Island National Wildlife Refuge after providing for access to the existing
parking lot and fishing pier.
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Provide a description of the easement or ROW required along the northern terminus
of the project and the impacts, if any, to the Oregon Inlet Fishing Center septic
system and RV dump station.

Provide a description of any additional temporary construction easement or Special
Use Permit necessary to construct the project as well as a description of the need.

7. Innovation — 4 points

Identify any aspects of the design or construction elements that the Design-Build
Team considers innovative. Include a description of alternatives that were considered
whether implemented or not.

8. Maintenance of Traffic and Safety Plan — 4 points

Maintenance of Traffic

Describe any traffic control requirements that will be used for each construction
phase.

Describe how recreational and commercial boating traffic will be accommodated
throughout construction. Describe how the final design will affect, the current
boating traffic patterns to and from the Oregon Inlet Fishing Center.

Describe how traffic will be maintained as appropriate and describe the Design-Build
Team’s understanding of any time restrictions noted in the RFP.

Specifically describe how access to the Oregon Inlet Fishing Center, Coast Guard
Station and fishing catwalks on the southern end of the existing bridge will be
maintained.

Address how hauling will be conducted.

If temporary shoring will be required, provide the type and why it is required.
Describe clearly how traffic will be maintained at the southern terminus of the
proposed bridge when conducting the tie-in within the existing easement on Hatteras
Island.

Describe your public involvement activities offered, including methods to provide the
public with information and access to project personnel.

Safety Plan

Describe the safety considerations specific to the project.

Discuss the Design-Build Team's overall approach to safety.

Describe any proposed improvements that will be made prior to or during
construction that will enhance the safety of the work force and/or travelling public
both during and after the construction of the project.

9. Oral Interview — 3 points

The Design-Build Team’s Project Management Team shall present a brief
introduction of the project team and design / construction approach.
The presentation shall be held to no more than 45 minutes.
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e The Department will use this interview to ask specific questions about the Team’s
Technical Proposal, background, philosophies, and approach to the project.

e Presentation, questions, and answers shall not exceed 120 minutes. No more than 12
people from the Design-Build Team may attend.

The Department will use the information presented in the oral interview to assist in the
evaluation of the Technical Proposal.

Additional Warranty and / or Guarantee
e The Extra Credit for this project shall be a Maximum of 4 Points.

A twelve-month guarantee as outlined in the Twelve-Month Guarantee Project Special Provision
is required for this project. However, the Design-Build Team may provide additional warranties
and / or guarantees at their discretion. The Design-Build Team may be awarded additional
points as “extra credit” to be added to the Technical Score.

The Design-Build Team may provide warranties and/or guarantees for major components of the
project. Examples of major components are pavements, bridge components, and sign structures.
If additional warranties and/or guarantees are offered, the Design-Build Team shall indicate in
the Technical Proposal the general terms of the warranties and/or guarantees, a list of the items
covered, performance parameters, notification and response parameters for corrective action, and
evaluation periods. The Department will be responsible for annual inspections of the
components covered by all warranties and/or guarantees offered by the Design-Build Team that
extend beyond the required Twelve-Month Guarantee. The warranties and/or guarantees shall
also define how disputes will be handled. Prior to the first partial payment, the Design-Build
Team shall submit a document that provides additional warranty/guarantee specifics in sufficient
detail that allows the document to be made a part of the contract through supplemental
agreement. The Technical Proposal shall also outline whether the warranty/guarantee will be
supported by a performance bond, corporate guarantee, escrow account, irrevocable letter of
credit or other such instrument.

No direct payment will be made for warranties and / or guarantees. Payment will be considered
incidental to the lump sum price for the contract.
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SELECTION PROCEDURE

There will be a Technical Review Committee (TRC) composed of five or more senior personnel
from involved engineering groups that will evaluate the Technical Proposal on the basis of the
criteria provided in the Request for Proposals. The Department reserves the right to engage a
private engineering firm to assist in the evaluation of Technical Proposals, especially in regards
to specialized bridge designs and construction methods.

The selection of a Design-Build Team will involve both technical quality and price. The
Technical Proposals will be presented to the TRC for evaluation. The TRC shall first determine
whether the proposals are responsive to the requirements of the Request for Proposals. The
Department reserves the right to ask for clarification on any item in the Technical Proposal. A
written response to this request for clarification shall be provided to the Department prior to the
opening of the Price Proposals. The contents of the written response may affect the Technical
Review Committee’s determination of the Technical Proposal’s responsiveness and/or the
overall evaluation of the Technical Proposal. If any commitments or clarifications provided in
the written response conflict with the contents of the Technical Proposal, the contents of the
written response will govern and be incorporated into the contract.

Each responsive Technical Proposal shall be evaluated based on the rating criteria provided in
the Request for Proposals. The TRC will submit an overall consensus Technical Proposal score
for each Design-Build Team to the State Contract Officer.

Quality Credit Evaluation Factors for Technical Proposals

Design-Build Team Management 11
Quality Management 20
Responsiveness to Request for Proposal 30
Long Term Maintenance 8
Schedule and Milestones 15
Right of Way Minimization 5
Innovation 4
Maintenance of Traffic and Safety Plan 4
Oral Interview 3
Maximum Score 100

The State Contract Officer will use a table based on the maximum quality credit percentage to
assign a Quality Credit Percentage to each proposal based on the proposal’s overall technical
score. The maximum quality credit percentage for this project will be 20%. The Technical
Review Committee may elect to assign point values to the nearest one-half of a point (e.g. 90.5).
In this event, the Quality Credit Percentage will be determined by linearly interpolating within
the table entitled “Quality Credit Percentage for Technical Proposals™.
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Quality Credit Percentage for Technical Proposals

Technical Score Quality Credit (%) Technical Score Quality Credit (%)
100 20.00 84 9.33
99 19.33 83 8.67
98 18.67 82 8.00
97 18.00 81 7.33
96 17.33 80 6.67
95 16.67 79 6.00
94 16.00 78 5.33
93 15.33 77 4.67
92 14.67 76 4.00
91 14.00 75 3.33
90 13.33 74 2.67
89 12.67 73 2.00
88 12.00 72 1.33
87 11.33 71 0.67
86 10.67 70 0.00
85 10.00

The maximum Technical Score, including any extra credit given for warranties or
guarantees, shall not exceed 100 points in determining the Quality Credit percentage.

If any of the Technical Proposals are considered non-responsive, the State Contract Officer will
notify those Design-Build Teams of that fact. The State Contract Officer shall publicly open the
sealed Price Proposals and multiply each Design-Build Team's Price Proposal by the Quality
Credit Percentage earned by the Design-Build Team's Technical Proposal to obtain the Quality
Value of each Design-Build Team's Technical Proposal. The Quality Value will then be
subtracted from each Design-Build Team's Price Proposal to obtain an Adjusted Price based
upon Price and Quality combined. Unless all Proposals are rejected or the Department elects to
proceed with the Best and Final Offer process, the Department will recommend to the State
Transportation Board that the Design-Build Team having the lowest adjusted price be awarded
the contract. The cost of the design-build contract will be the amount received as the Price
Proposal. The following table shows an example of the calculations involved in this process.

An Example of Calculating Quality Adjusted Price Ranking

Proposal Technical Quality Price Quality Adjusted
Score Credit (%) | Proposal ($) Value ($) Price ($)

A 95 16.67 3,000,000 500,100 2,499,900

B 90 13.33 2,900,000 386,570 2,513,430
C* 90 13.33 2,800,000 373,240 2,426,760

D 80 6.67 2,700,000 180,090 2,519,910

E 70 0.00 2,600,000 0 2,600,000

* Successful Design-Build Team — Contract Cost $2,800,000
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Opening of Price Proposals

Prior to opening the Price Proposals, the State Contract Officer will provide to each Design-
Build Team their Technical Score in a sealed envelope. The sealed envelope will contain that
Team’s score only.

At the time and date specified, the State Contract Officer will open the Price Proposals and
calculate the percentage difference between the Price Proposals submitted and the Engineer’s
Estimate.

Should all of the Price Proposals be within an acceptable range or below the Engineer’s Estimate
the State Contract Officer will proceed to calculate the quality credit and publicly read the Price
Proposal, Technical Score, and Adjusted Price as outlined in the selection procedure above.

Should any one or more of the Price Proposals be within an acceptable range or below the
Engineer’s Estimate and the remaining Price Proposals exceed an acceptable range of the
Engineer’s Estimate the State Contract Officer will go to a separate location to calculate the
quality credit and determine if the Design-Build Team with the lowest Adjusted Price is within
an acceptable range of the Engineer’s Estimate. Should the Price Proposal of the Design-Build
Team with the lowest Adjusted Price be within an acceptable range of the Engineer’s Estimate or
below the Engineer’s Estimate the State Contract Officer will proceed to publicly read the Price
Proposals, Technical Scores, and Adjusted Prices. Should the Price Proposal of the Design-
Build Team with the lowest Adjusted Price exceed an acceptable range of the Engineer’s
Estimate the State Contract Officer will publicly read the Price Proposals only and the
Department will then determine whether to proceed to request a Best and Final Offer (BAFO) as
outlined below.

Should all Price Proposals submitted exceed an acceptable range of the Engineer’s Estimate the
State Contract Officer will publicly read the Price Proposals only. The Department will then
determine whether to proceed to request a Best and Final Offer (BAFO) as outlined below.

In the event that the Department elects to not proceed with a Best and Final Offer (BAFO), then
the State Contract Officer will schedule a date and time to publicly reiterate all Price Proposals,
and read all Technical Scores and Adjusted Prices.

Provided the Department elects to proceed to request a Best and Final Offer (BAFO), at the date
and time specified, the State Contract Officer will open the Best and Final Offer Price Proposals
and proceed to publicly read all Price Proposals, Technical Scores and Adjusted Prices.

Best and Final Offer

In the event initial Price Proposals exceed an acceptable range of the Engineer’s Estimate or if
the Department feels it is necessary for any reason the Department may choose to make
amendments to the details of the RFP and request a Best and Final Offer from all of the
previously short-listed teams. Alternately, the Department may choose to redistribute to the
short-listed Design-Build Teams another RFP for the project with no amendments to the RFP
scope.
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After receipt of the redistributed RFP, the Design-Build Team has the option of changing their
Technical Proposal details. If the Design-Build Team changes any component of the Technical
Proposal, the TRC will review those amended components of the Technical Proposal and
reevaluate the scores accordingly. The Design-Build Team shall highlight the changes to bring
them to the Department’s attention. A revised total score will be calculated, if appropriate, based
on these amendments to the Technical Proposal.

Additional oral interviews will not be held. The Design-Build Teams shall submit both a revised
Price Proposal and a revised Technical Proposal (if applicable) at the time, place, and date
specified in the redistributed RFP. A revised Quality Credit Percentage (if required) and
Adjusted Price will be determined. This will constitute the Design-Build Team’s Best and Final
Offer. Award of the project may be made to the Design-Build Team with the lowest Adjusted
Price on this Best and Final Offer for the project.

Stipend

A stipulated fee of $150,000 will be awarded to each short-listed Design-Build Team that
provides a responsive, but unsuccessful, Design-Build Proposal. If a contract award is not made,
all short-listed Design-Build Teams that provide a responsive Design-Build Proposal shall
receive the stipulated fee. Once award is made, or a decision is made not to award, unsuccessful
Design-Build Teams will be notified of the opportunity to apply for the stipulated fee. If the
Design-Build Team accepts the stipulated fee, the Department reserves the right to use any ideas
or information contained in the Design-Build Proposals in connection with any contract awarded
for the project, or in connection with any subsequent procurement, with no obligation to pay
additional compensation to the unsuccessful Design-Build Team. The stipulated fee shall be
paid to eligible Design-Build Teams within ninety days after the award of the contract or the
decision not to award. Unsuccessful Design-Build Teams may elect to refuse payment of the
stipulated fee and retain any rights to its Design-Build Proposal and the ideas and information
contained therein.

In the event that the Department suspends or discontinues the procurement process prior to the

Design-Build Proposal submittal date current at the time of the suspension, no stipulated fee will
be paid.
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ROADWAY SCOPE OF WORK  (03-14-11)

Project Details

e The Design-Build Team shall design and construct a two-lane facility that ties the new
bridge approaches to the existing Roadway. Unless noted otherwise elsewhere in this
RFP, the Design-Build Team shall design and construct the -L- Line providing access,
widening and improvements as indicated on the Corridor Hearing Map for the B-2500
Parallel Bridge Corridor NC 12 Transportation Management Plan Alternative Phase 1
("Corridor Hearing Map"). The limits of -L- Line construction shall be of sufficient
length to tie to existing based upon the current NCDOT guidelines and standards. The
Corridor Hearing Map inaccurately reflects a design speed of 55 mph. The proposed new
location facility shall be designed and constructed to meet a 60-mph design speed for a
level major collector.

e Along the -L- Line, the Design-Build Team shall design and construct minimum eight-
foot outside shoulders, four-foot of which shall be full depth paved shoulders.

e The Design-Build Team shall design and construct a two-lane driveway 20 ft in width
that provides the same or better access to the USFWS parking area adjacent to the
existing Bonner Bridge as that indicated on the Corridor Hearing Map.

e The Design-Build Team shall provide channelization as deemed necessary.

e The Design-Build Team shall not further impact any cultural, historical, or otherwise
protected landmark or topographic feature beyond that shown on the B-2500 Corridor
Hearing Map.

e The Design-Build Team shall design and construct resurfacing grades for all roadways
impacted by construction, excluding haul roads. Additionally, the Design-Build Team
shall resurface all existing facilities to the limits of pavement marking obliterations /
revisions. The Design-Build Team shall design and construct grades that adhere to the
design criteria and standards, providing all required pavement wedging. (Reference the
Pavement Management Scope of Work)

e The cut and fill slopes shall be 3:1 (H:V) or flatter, unless noted otherwise elsewhere in
this RFP.

o Design exceptions shall not be allowed for the proposed two-lane facility.

e The Design-Build Team shall adhere to all Record of Decision Project Commitments
which by reference are incorporated and made a part of this contract, except that
Commitments 14, 16, 17, 18, 19, 24, and 28 are the sole responsibility of the Department.
The Design-Build Team shall also abide by commitments made in the Biological
Opinion. The Design-Build Team is not responsible for the commitments contained in
the Section 106 Programmatic Agreement except as required within this RFP.
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e The final alignment shall be established to minimize impact to SAVS and threatened and
endangered species habitat to the greatest extent practicable. In no case shall the final
alignment fall outside the NEPA study corridor.

e Subject to the access requirements required by the design and this RFP, the Design-Build
Team shall remove existing pavement, re-grade the existing roadbed, and return the area
of pavement removal to a condition similar to its surroundings.

e Concurrence Point 4A, Avoidance and Minimization, has been reached with the
Environmental Agencies. Any variations in the Department’s proposed design and / or
construction methods that nullify Concurrence Point 4A and / or require additional
coordination with the Environmental Agencies shall be the sole responsibility of the
Design-Build Team. The Department shall not allow any contract time extensions
associated with this additional coordination. (Reference Environmental Permits Scope of
Work).

Easement Considerations

e The roadway final alignment shall include a 100 ft. wide easement through the Cape
Hatteras National Seashore and the Pea Island National Wildlife Refuge. The Department
prefers that the final alignment be such that new easements through the Cape Hatteras
National Seashore and the Pea Island Wildlife Refuge are minimized without violating
the requirements of this Request for Proposals or other environmental commitments.
This preference applies to both the permanent easement required for the final alignment
as well as any temporary easements necessary to construct the project.

e The Department has coordinated with USFWS to obtain a maximum of 3.2 acres of
additional easement on the Refuge for the landing of the new Oregon Inlet bridge on
Hatteras Island as shown in Table 2 of the Record of Decision (December 2010). Refer
to Figure 2-5 of the Environmental Assessment (May 2010) and Appendix E of the
Revised Final Section 4(f) Evaluation (October 09) drawing labeled Conceptual Drawing
of Phase I of the Preferred Alternative. On Hatteras Island, the western limit of the
easement described in the above documents shall not be shifted further westward. The
Design-Build Team shall identify in their Technical Proposal the metes and bounds and
acreage of the maximum amount of easement outside the Department's existing easement
needed for the construction of the southern terminus on the Refuge property. The metes
and bounds of the proposed easement identified by the Design-Build Team in their
Technical Proposal will be final, no additional easement request will be considered by the
Department. The Department will utilize the finalized acreage provided in the successful
Design-Build Team's Technical Proposal to obtain the necessary easement from the
Refuge and finalize the appropriate amount of mitigation. The ROD also discusses an
anticipated amount of easement that will be returned to the Wildlife Refuge. This
amount of anticipated acreage to be returned to the Wildlife Refuge shall be noted in the
Technical Proposal to the same level of detail prescribed for the new easement above.

o The Design-Build Team shall include provisions for light vehicle and pedestrian access to
the fishing pier and maintain access to the parking lot near the south end of the existing
structure. The easement required to maintain the aforementioned access shall be included
in the determination of easement areas above.
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e The Department has developed a conceptual alignment for the Bodie Island Terminus and
this alignment has not changed since the FEIS (September 2008). The Design-Build
Team shall coordinate the final alignment in this location with the Department. The
Department will coordinate with the NPS to obtain a Special Use Permit for the proposed
easement necessary on Bodie Island.

e The Department will secure the Special Use Permits and easement required for the final
alignment through the Cape Hatteras National Seashore on Bodie Island and the Pea
Island National Wildlife on Hatteras Island. The easement on Hatteras Island will be
secured based on the final metes and bounds and acreage provided in the successful
Design-Build Team's Technical Proposal.

e Any Special Use Permits or easements required for the final alignment will be secured by
the Department prior to the issuance of the USACE 404 permit. If the Special Use
permits and easement needed for the final alignment are obtained prior to the issuance of
the USACE 404 Permit, the Department will not honor any requests for additional
contract time or compensation, including idle equipment or mobilization or
demobilization costs, for the Design-Build Team mobilizing men, materials (or ordering
materials), or equipment.

e No additional permanent easement beyond that already depicted in the Record of
Decision will be permitted within the Cape Hatteras National Seashore and Pea Island
National Wildlife Refuge. Any additional Special Use Permits for construction access,
demolition, staging, etc. required from either the National Park Service or the US Fish
and Wildlife Service will be the responsibility of the Design-Build Team. In such case,
the Design-Build Team will coordinate through the Engineer to secure any additional
Special Use Permits. The Design-Build Team shall identify in their Technical Proposal
all proposed Special Use Permits that are anticipated to enable their construction and
access; however the Department does not warrant or guarantee that any of the Special
Use Permits identified by the Design-Build Team will be attainable.

General

e The design shall be in accordance with the 2004 AASHTO A Policy on Geometric
Design of Highways and Streets, 2002 NCDOT Roadway Design Manual, July 2006
NCDOT Roadway Standard Drawings (or as superseded by detail sheets at
http://www.ncdot.org/doh/preconstruct/ps/std_draw/O6english/default.html), = Roadway
Design Policy and Procedure Manual, Roadway Design Guidelines for Design-Build
Projects, 2006 North Carolina Standard Specifications for Roads and Structures and the
2002 AASHTO Roadside Design Guide, 3" Edition and 2006 Chapter 6 Update.

e If the NCDOT Roadway Design Manual, the 2004 AASHTO A Policy on Geometric
Design of Highways and Streets, the 2006 Roadway Standard Drawings and / or any
other guidelines, standards or policies have desirable and / or minimum values, the
Design-Build Team shall use the desirable values unless otherwise noted elsewhere in
this RFP. Similarly, in case of conflicting design parameters, and / or ranges, in the
various resources, the proposed design shall adhere to the most conservative values,
unless noted otherwise elsewhere in this RFP.
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e The Design-Build Team shall inform the Transportation Program Management Director,
in writing, of any proposed changes to the NCDOT preliminary design, previously
reviewed submittals or the Design-Build Team's Technical Proposal and obtain approval
prior to incorporation. The Design-Build Team shall note in the Technical Proposal any
proposed deviations to the preliminary design shown on the Corridor Hearing Map
provided by the Department. The Design-Build Team shall be responsible for any
activities, as deemed necessary by the Department or the FHWA, resulting from changes
to the NCDOT preliminary design, including but not limited to, public involvement and
NEPA re-evaluation. The Department shall not honor any requests for additional
contract time or compensation for completion of the required activities resulting from
changes to the NCDOT preliminary design.

e The Design-Build Team shall submit Structure Recommendations and Design Criteria for
NCDOT and FHWA review and acceptance prior to submittal of the Preliminary Plans.
The Design-Build Team shall develop Structure Recommendations that adhere to the
format noted in the March 25, 2003 and September 1, 2004 memos from Mr. Jay Bennett,
PE, State Roadway Design Engineer.

e A sag vertical curve low point shall not be located on the bridge or approach slab.

e The Design-Build Team shall contact Mr. Gary W. Thompson, North Carolina Geodetic
Survey Director, prior to disturbing any geodetic monuments.

e The project shall follow the NCDOT-FHWA Stewardship and Oversight Agreement.
This agreement will be provided. Any changes that affect previous approvals shall be re-
submitted by the Design-Build Team for FHWA acceptance.

e Unless noted otherwise elsewhere in this RFP, all guardrail placement shall be in
accordance with the July 2006 NCDOT Standard Drawings and / or approved details in
lieu of standards. Along all 3:1 fill slopes, constructed at fill heights that are equal to or
greater than 12 feet, the Design-Build Team shall install guardrail. The guardrail /
guiderail design shall be submitted for review with the Preliminary Plans submittal.

NCDOT Information Supplied

e The NCDOT will provide the Final Environmental Impact Statement (FEIS), the Revised
Final Section 4(f) Evaluation, the Environmental Assessment, the Record of Decision
(ROD), the Biological Opinion, and all pertinent approvals and correspondence.

e The NCDOT will provide electronic surveys to the Design-Build Team. Any
supplemental surveys, including but not limited to additional topography, existing and
proposed roadway, structure sites, underground and overhead utilities, existing and
proposed drainage, wetland delineation, right of way, parcel names, and deed research
and descriptions shall be the responsibility of the Design-Build Team to acquire and
process. Known existing utilities have been located and will be included with the survey
data. The Design-Build Team shall be responsible for confirming the location of the
utilities and the type / size of facilities. All supplemental SUE work shall be the
responsibility of the Design-Build Team.
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e The NCDOT will provide the Corridor Hearing Map. The Design-Build Team is
cautioned that the preliminary design shown on the map provided by the Department is
provided solely to assist the Design-Build Team in the development of the project design.
The Design-Build Team shall be fully and totally responsible for the accuracy and
completeness of the project design, including, but not limited to, the use of the NCDOT's
design, the use of portions of the NCDOT's design or modifications to the NCDOT's
design.

e The NCDOT will provide final pavement designs for B-2500. The Design-Build Team
shall be responsible for all temporary pavement designs. (Reference the Pavement
Management Scope of Work).

e The NCDOT will provide a Geotechnical Subsurface Investigation for B-2500
(Reference the Geotechnical Scope of Work). The Department may be willing to obtain
additional borings for each short-listed team. Within ten business days of issuance of the
Industry Draft Request for Proposal, the Design-Build Team should provide the locations
of 5-10 additional borings that are ranked by order of preference. If feasible, the
additional requested subsurface information will be obtained and provided to all short-
listed teams. The Design-Build Team shall be responsible for any additional
geotechnical information, all geotechnical recommendations, as well as supplemental
structural and roadway investigations.
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PAVEMENT MANAGEMENT SCOPE OF WORK (1012710

The pavement designs for the project are given below:

LINE Surface Intermediate Base

-LREV- (NC 12) 3.0°895B | - 5.0” B25.0B

Access to Marina and Coast Guard
Station, Campground Access, SR1257 (to

Old Coast Guard Station) and Drive to 3.0789.5B | - 5.0” B25.0B
Parking Lot
Beach Access Road 2.07S9.5B | @ --—--- 4.0” B25.0B

Overlay the existing -L- line (NC 12) pavement with 3.0” S9.5B.
Overlay the existing SR 1256 and SR 1257 pavements with 3.0” S9.5B.
Shoulder drains are not required.

Where needed, use aggregate stabilization or chemical stabilization to provide a working
platform.

Warm mix asphalt will be allowed.

The Design-Build Team shall be responsible for the design of all temporary pavements and for
the evaluation of existing shoulders and roadways regarding their suitability for carrying traffic
during construction, if necessary. In the event that the existing shoulders and roadways are
found to be inadequate for the proposed temporary traffic volumes and durations, the Design-
Build Team shall be responsible for upgrading the pavement to an acceptable level. Temporary
pavements shall be designed in accordance with the most recent version of the North Carolina
DOT Pavement Design Procedure. Temporary pavement designs are to be submitted for review
and comments using the contract submittal process. The expected duration for traffic on
temporary pavement must be included as part of the submittal.

The rate of application and the maximum and minimum thickness per application and layer shall
be in accordance with the NCDOT Roadway Design Manual.

The Design-Build Team shall pave from the edge of the proposed paved shoulder to the face of
all guardrails with 4” of B25.0B and at least one lift of S9.5B surface course. As an alternative
to the above pavement design for paving the shoulders to the face of the guardrail, the Design-
Build Team may use the adjacent travel lane pavement design.

The Design-Build Team shall provide incidental milling of the end of existing pavement to
provide a smooth transition to the proposed pavement. When tying to existing pavement, the
Design-Build Team shall not reduce the minimum required surface layer pavement thickness
noted above. The Design-Build Team shall not perform incidental milling more than 72 hours
prior to placement of the asphalt surface layer.
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STRUCTURES SCOPE OF WORK (12-8-10)

Project Details

The Design-Build Team shall be responsible for the design and construction of Bridge No. 11 on
NC 12 over Pamlico Sound connecting Bodie Island and Hatteras Island, from Station 3493+23
-L- to Station 3640+28 -L-.

Between Station 3526+44 -L- and 3550+44 -L-, the bridge shall be designed and constructed to
provide minimum navigational clearances of 200 feet horizontal and 70 feet vertical above Mean
High Water (MHW). The USACE and USCG shall be consulted on the final location and length
of the navigation zone.

For spans in non-navigational zones, the vertical clearance shall be 22 feet above MHW except
as noted below. The Begin Temporary Structure and Begin Permanent Structure stations
denoted on the Corridor Hearing Map refer to the limits of the bridge (herein referred to as the
Phase I Transition Section) that do not require a vertical clearance of 22 feet above MHW.

The requirements related to coastal wave forces and vessel impact apply to the entire structure
except the Phase I Transition Section. All other contract requirements apply equally to the
Phase I Transition Section and the remainder of the bridge.

The Division of Coastal Management will require that the bridge design not impede boat traffic
any more than does the existing structure.

Sand lightweight concrete is permitted in the bridge deck. Light weight concrete, of any kind,
shall not be used on any other part of the proposed bridge, including any part of segmental
boxes.

Superstructure - General

The bridge typical section shall consist of a 40' clear roadway with 2-Bar Metal rail and a 2'-6"
concrete parapet (see Standard Drawings BMR2 and BMR34). However, the final design of the
rail must be reviewed and endorsed by the SHPO, the NPS, and the USFWS as required by
Section 106 and Section 7 commitments, respectively.

Cast-in-place deck slabs as primary structural members, voided slabs (cored slabs or box beams),
and steel girder superstructures will not be allowed.

The Design-Build Team shall provide an initial load rating for the proposed bridge. For all
design and legal loads, prestressed concrete members and cast-in-place decks used with spliced
girders shall not be in tension (0 psi) at the Service Limit State in the longitudinal direction.

Steel diaphragms will not be allowed.

Design for an additional superimposed dead load 30 psf for future wearing surface, regardless of
the superstructure type.
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Superstructure - Segmental Box Design

If segmental concrete box design is proposed, the following additional criteria shall apply:

A minimum of 6'-7" vertical clearance inside a box segment.
Use the CEB-FIP Model Code 1990 to determine the creep and shrinkage coefficients.
Provide maintenance access including the following:

1. Access openings at diaphragms shall be a minimum of 36" wide and 48" tall. Bottom
flange access openings shall be a minimum of 32" wide and 42" long.

2. Provide additional openings for utilities such that utilities do not share the access
openings.

3. Access should be provided at the joint locations between ends of continuous units and
within continuous units at a maximum of 400 feet, typically adjacent to piers.

4. Provide an access opening through all interior and end diaphragms. If the bottom of
the diaphragm access opening is not flush with the bottom flange, provide concrete
ramps to facilitate equipment movement.

5. Design entrances to the box girders with in-swinging, hinged, steel solid doors and
locking system. Design the end diaphragms of a continuous unit access opening with
in-swinging, hinged and 0.25" mesh screen doors.

6. Analyze access opening sizes and bottom flange locations for structural effects on the
girders.

7. Provide a minimum of 2'-6" clearance for future maintenance between end diaphragm
and abutment wall and between end diaphragms of two adjacent structural units.

Design each box segment with minimum 2" diameter ventilation or drain holes located in
the bottom flange adjacent to the webs. Provide additional drains at low points against
internal barriers / deviators.

Provide drains to prevent water (including condensation) from ponding near
post-tensioning components, face of diaphragms, deviators, blisters, ribs and other
obstructions. Show details on the design plans. As a minimum, provide the following:

1. Drains that may be formed using 2" diameter permanent PVC pipes set flush with the
top of bottom slab.

2. A small drip recess, 2" by '4" around bottom pipe inserts.

3. Drains at all low points against barriers, blisters, etc.

4. Drains on both sides of box, regardless of slopes.

5. Vermin guards for all drains and holes

Design flexible barriers to seal openings between expansion joint segments of adjacent
end units to prevent birds from roosting on the box end ledges. Barriers shall be UV and
weather resistant and easily replaced.

No Freyssinet / reinforced concrete hinges are allowed.
Segment top slab shall be transversely post-tensioned.

Segment walls shall be vertically post-tensioned if the design cannot meet the AASHTO
limit on principal tension stresses in the web.
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e Provide conduit, non-energized wiring with junction boxes accepting generator plugin,
and permanent lighting in segmental units.

e Avoid expansion joints within a span.

e Provide one ladder, of sufficient length to facilitate future maintenance inspections,
inside the superstructure within each continuous unit.

e Use AASHTO LRFD bridge Design Specifications Article 5.8.6 for segmental bridge
shear and torsion design.

Substructure — Vessel Impact

The structure shall be designed in accordance with the AASHTO LRFD Bridge Design
Specifications using the Method II risk acceptance alternative. The wvessel type and
characteristics including vessel speed shall be as listed in Section 1.4 of the 1996 “Method II
Vessel Impact Study” by Parsons Brinckerhoff. The flow velocities shall be as shown in Section
II1.2 of the study. The vessel frequency data and the design displacement shall be as shown
under Case III (N3) in Section III.5 of the Study. Case III uses the USACE dredge, the
Atchafalaya, as the major design vessel. The Atchafalaya shall be considered a barge for
collision force calculations. The Design-Build Team is responsible for verifying the validity of
these design vessel specifications and include the most up to date specifications in their vessel
impact analyses. Substructure units shall be designed for an extreme Vessel Collision load by a
ship simultaneously with scour. Dynamic analysis techniques that take into account force-
deformation or other dynamic interaction between vessel and bridge during collision are not
permitted. In addition to the requirements of the AASHTO LRFD Bridge Design Specifications,
design the substructure to withstand the following two Load/Scour (LS) combinations:

o Load/Scour (1) = Vessel Collision @ "> Long-term Scour
Where Design Collision Velocity is in accordance with LRFD 3.14.6.

o Load/Scour (2) = Minimum Impact Vessel @ %2 100-Year Scour

Where the Minimum Impact Vessel is as defined in LRFD 3.14.1 with related
collision Scour.

When the length to the width ratio (L/W) is 2.0 or greater for long narrow footings in the
waterway, apply the longitudinal force within the limits of the distance that is equal to the length
minus twice the width, (L-2W).

No reduction on design loads via pier protection by “island” construction or fender systems is
allowed.
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Substructure — Vessel Collision and Scour Limit States and Design Criteria

e In addition to the requirements of AASHTO LRFD Bridge Design Specifications,
design the substructure units in accordance with the following Limit States:

o Limit State 1 (Always required — Scour may be “0”) Conventional LRFD loadings
(using load factor combination groups as specified in LRFD Table 3.4.1-1), but
utilizing the most severe case of scour up to and including that from a 100 year
hurricane storm event.

o Limit State 2 (Applies when vessel collision force is specified) Extreme Event of
Vessel Impact (using load factor combination groups as specified in the LRFD)
utilizing scour depth described above for Vessel Collision with Scour.

o  Limit State 3 (Applies only if scour is predicted) Stability Check during the superflood
(most severe case of scour up to and including that from the 500 year flood) event.

vp (DC) +yp (DW) +yp (EH) + 0.5 (L) + 0.5 EL+1.0 (WA) + 1.0 (FR)
Where, L=LL+IM+CE+BR+PL and all terms are as per LRFD.

When preparing the soil models for computing the substructure strengths, and when otherwise
modeling stiffness, analyze and assign soil strength parameters to the soil depth that is subject to
Local and Contraction Scour that may have filled back in. The soil model shall utilize strength
characteristics over this depth that are compatible with the type of soil that would be present after
having been hydraulically re-deposited.

Voided column sections and post tensioned tendons shall not be allowed below an elevation 12
feet above MHW. If voided columns are used, provide maintenance and inspection access to
each column and fixed ladder for the full height of the column interior. Provide access in the
pier cap and bottom flange of the box girder with minimum opening of 3'-0" diameter. Provide
the opening with steel plate / aluminum covers over the flange and pier cap to prevent rain water
from leaking into the columns. Provide a minimum of two 1-inch diameter drain holes at the
bottom of each voided column.

Prepackaged grout meeting the requirements of Post-tensioning Grout Project Special Provision
will be required in post-tensioning duct precast substructure units. Dry packs shall not be
allowed at the base of first column segment if post-tensioned column is selected. Segmental
coupler will also be required at match-cast column segment similar to superstructure box girder.

Corrosion Protection

All concrete shall include mineral admixtures in the mix designs. Mineral admixtures should
replace the cement content at a 1:1 ratio by weight. For concrete other than mass concrete:

o The superstructure shall contain a minimum of 25 percent fly ash Class F or a minimum
of 40% ground granulated blast furnace slag (GGBFS).
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e The substructure shall contain a minimum of 25 percent fly ash Class F or a minimum of
40% GGBFS. In addition, silica fume at a minimum of 5% shall be used in footings and
columns.

For mass concrete elements, reference the Mass Concrete Project Special Provision for
additional ranges of pozzolan substitution.

Calcium nitrite shall be used in the superstructure and substructure concrete at a minimum rate of
4 gallons per cubic yard.

Reinforcement for both cast-in-place and precast elements, including precast concrete stay-in-
place panels, shall have a minimum concrete cover of 2" except:

e The greater limits listed in the NCDOT Structure Design Manual Section 10 and structure
standard drawings shall be met.

e Concrete cover in box girder sections should be a minimum of 2" for both the external
and internal sides and a minimum of 2.5" for the top deck cover after all grinding.

e 3" of concrete cover in the top slab (includes 2" for grinding to meet Bridge Deck
Rideability and Grooving Special Provision and 1 72" future deck rehabilitation).

Reinforcing steel in all cast-in-place concrete members, excluding drilled piers, shall have a
minimum yield strength of 60 ksi and meets ASTM A955 Grade 316 Stainless Steel.

Structural steel will only be allowed in minor elements such as joints, solar array platforms,
access platforms, and supports for such items as signs and navigational lights. Structural steel
for miscellaneous components shall be metalized.

The bottom 18” of barge stored aggregate shall not be used in any cast-in-place concrete.
Attachment inserts to remain in place in concrete shall be formed of Grade 316 Stainless Steel.
Regarding falsework and forms for waterline footings and caps, sacrificial structural steel
members will not be allowed and precast soffits shall meet all corrosion protection and
reinforcing steel requirements

Permanent steel casings are required for all drilled piers. The Design-Build Team should
determine and include a minimum of 0.125" of additional sacrificial casing thickness or more as

needed to account for corrosion during the design life of the bridge.

Precast concrete stay-in-place panels are permitted provided they meet the corrosion protection
measures of this scope of work. Stay in place forms made of other materials are not allowed.

Cathodic protection is not required.
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Mass Concrete

See the Mass Concrete Project Special Provision for project requirements.

Maintenance and Inspection Manual

The Design-Build Team shall be responsible for submitting a bridge maintenance and inspection
manual for review and acceptance with the final bridge design submittal. The Department will
require 30 days to review and comment on this document.

Fishing Pier

The Design-Build Team shall provide a fishing pier extending 1200 feet from the north end of
Pea Island following a similar horizontal alignment to the existing bridge. No new permanent
easement form the Pea Island National Wildlife Refuge may be used for this fishing pier. The
Design-Build Team may either retain a portion of the existing structure to serve as the fishing

pier or construct a new fishing pier subject to the requirements of this scope of work.

Onption to retain a Portion of the Existing Structure:

The fishing pier may contain all or parts of the southern 1200 feet of the existing bridge with the
following adjustments, all of which shall be included in the lump sum price bid for the entire
project:

« the fishing catwalks shall be removed from the existing bridge
« railing shall be added at the north end of the remaining portion of the existing bridge
« traffic barriers shall be added to the southern end of the existing bridge

o the foundations of the proposed highway bridge shall be aligned with the existing
foundations to the greatest extent practicable. This requirement is not intended to set a
maximum span length for the new structure, but rather ensure that obstruction to boat
traffic is minimized in the overlapping length of the two structures.

« new or retrofitted rails to ensure pedestrian safety and ADA compliance

In addition, the Department will perform an inspection of the existing structure in this area
approximately one year prior to the scheduled date for demolition of the remainder of the
structure. Based on the results of this inspection, the Design-Build Team shall make structural
improvements to the structure as directed by the Engineer. The Design-Build Team shall include
$500,000.00 (Five-Hundred Thousand Dollars) for this additional structural work in their lump
sum price bid for the entire project. This amount will be considered an allowance in that the
improvements will be handled in a manner similar to the provisions for force account in the
Standard Specifications. Only that amount expended by the Design-Build Team will be paid and
the remainder of the $500,000.00, if any, will be withheld from future partial payments. If the
Engineer directs improvements that exceed the $500,000.00 allowance, the work that exceeds
this allowance will be paid for as Extra Work in accordance with Article 104-8(a) of the
Standard Specifications.
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Option to Construct a New Fishing Pier:

A pier consisting of new construction shall have foundations aligned with the proposed highway
bridge to the greatest extent possible but shall also include substructure units that are similar to
the cross-section and number of the substructure units for the existing bridge. This new pier
shall be designed and constructed with concrete members meeting corrosion protection
requirements above.

No structure acting as the “fishing pier” shall be attached to the proposed highway bridge.

The new fishing pier shall be a minimum of 20 feet in width and 1200 feet in length and shall
include pedestrian safe railings, be ADA compliant and be designed for pedestrian and vehicular
loads as required by the AASHTO Guide Specifications for Design of Pedestrian Bridges,
Article 1.2.1.2.

Bridge Demolition

The Design-Build Team shall be responsible for demolition and disposal of the existing
structure. Demolition shall be in accordance with the Best Management Practices Manual for
Construction and Maintenance Activities located at:

www.ncdot.org/doh/operations/BMP/manual/

The USACE has stated that all existing piles shall be removed to an elevation of at least 25 feet
below mean low water. In addition, removal of existing scour control devices will be required to
the extent necessary to satisfy the bridge removal requirements. Refer to Section 2.11 of the
Final EIS for more information on bridge demolition and disposal.

Miscellaneous

Vertical clearance gages shall be placed in the designated navigational span.

Utility attachments details shall be developed by the Design-Build Team and submitted for
Department review. Reference the Utilities Scope of Work for more information.

Provide permanent Span and Bent identification visible from the roadway (every span; every 10"
bent)

Provide a mounted solar array platform in the navigation span for the purpose of powering the
navigational lights. Provide solar array platform mounting hardware and cross deck embedded
conduit for each span in the navigational zone to the south of the navigation span and and in one
span to the north of the navigation span. The Department will be responsible for providing and
installing the solar array, battery system, and navigational lighting.

General

The Design-Build Team shall obtain the services of a firm pre-qualified for Structure Design
work from the Highway Design Branch list. If segmental construction is proposed, the
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Design-Build Team shall be experienced in the design and construction of the type of segmental
bridge proposed.

Bridge geometry (width, length, skew, span arrangement, typical section, grade, alignment, etc.)
shall match the Bridge Survey Report, Roadway plans, and approved Structure
Recommendations prepared by the Design-Build Team and accepted by NCDOT. In addition,
the proposed bridge shall meet all hydraulic design requirements for drainage.

Alternate details or construction practices (such as those employed by other states, but not
standard practice in NC) are subject to Department review and will be evaluated on a case by
case basis. The Design-Build Team may use non-standard prestressed concrete girder shapes
provided they have been previously used in North Carolina or other states; and they are detailed
with a concrete cover consistent with that listed in the “Corrosion Protection” section of this
scope of work.

Currently the bridge is not posted. The design and construction concept shall take in to account
that the existing bridge may be subject to posted load limits during the life of the project.

Applicable Codes, Manuals, and Specifications
Design, Construction, and Materials shall be in accordance with current editions and interims of:

NCDOT Structure Design Manual (including policy memos)

AASHTO LRFD Bridge Design Specifications

NCDOT Structure Design Unit Project Special Provisions

NCDOT Structure Design Unit Standard Drawings

2006 NCDOT Standard Specifications For Roads and Structures

AASHTO LRFD Bridge Construction Specifications

AASHTO Guide Specifications for Bridges Vulnerable to Coastal Storms

CEB-FIP Model Code 1990 (for segmental box concrete creep / shrinkage coefficients)

ORI ICICZREENC NS

Other Reference Materials

1. Method II Vessel Impact Study for the Replacement of Herbert C. Bonner Bridge, Dare
County, North Carolina, State Project No.8.1051201 (B-2500), Federal-Aid Project
No.BRS-2358(15), Prepared by Parsons Brinckerhoff, Inc. for NCDOT, March 6, 1996.

2. ASBI 2010 Grouting Certification Manual

New Directions for Florida Post-Tensioned Bridges publication

4. ASBI 2008 "Construction Practices Handbook for Concrete Segmental and
Cable-Supported Bridges", 2™ Edition

98]

The Design Build Team shall provide Special Provisions for review and acceptance for all work
proposed that is not adequately covered by the applicably codes, manuals, or other specifications.
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GEOTECHNICAL ENGINEERING SCOPE OF WORK 3-9-11)

I.

GENERAL:

Obtain the services of a firm prequalified for geotechnical work from the Highway
Design Branch List. The prequalified geotechnical firm (“geotechnical firm™) shall
prepare foundation design recommendation reports for use in designing structure
foundations, roadway foundations, and temporary structures.

The Engineer of Record who prepares the foundation design recommendation reports
shall be a Professional Engineer registered in the State of North Carolina who has
completed a minimum of three geotechnical design projects of scope and complexity
similar to that anticipated for this project using the load and resistance factor design
(LRFD) method and in accordance with the latest edition of the AASHTO LRFD Bridge
Design Specifications. 1f the Engineer of Record cannot demonstrate the aforementioned
LRFD experience, then the design must undergo a peer review by an individual with such
experience. In such case, the reviewer must be a registered Professional Engineer, but
not necessarily in the State of North Carolina. Prior to the first geotechnical design
submittal, the Design-Build Team shall provide a letter to the NCDOT Design-Build
Office that documents the reviewer’s LRFD experience for review and acceptance.
Furthermore, with each geotechnical design submittal, the reviewer shall provide a sealed
letter stating that he / she has carefully reviewed and approved the specific submittal
details.

The most recent versions of all the NCDOT Geotechnical Engineering Unit procedure
and policy manuals, guidelines, and special provisions mentioned herein can be found at:

http://www.ncdot.org/doh/preconstruct/hichway/geotech/

The Design-Build Team shall use a prequalified geotechnical firm to perform all
additional subsurface investigation and laboratory testing. Geotechnical work shall be
done in accordance with the current NCDOT Geotechnical Engineering Unit Guidelines
and Procedures Manual. Submit additional information collected by the Design-Build
Team to the Geotechnical Engineering Unit for review. The Design-Build Team shall
provide the final Subsurface Investigation report in electronic and hardcopy format to the
NCDOT for its records.

A minimum of 1 standard penetration test (“SPT”’) boring, cone penetration test (“CPT”)
boring or rock core boring (all referred to hereafter as boring) is required per bent for all
structures. To meet this minimum requirement, borings must be located within the
following distances from the center of the proposed bent locations:

Foundation Type: Maximum Distance to Boring:
Piles 200 feet

Drilled Piers (multiple per footing) 100 feet

Drilled Pier (single pier per column) 75 feet
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I

If a foundation type other than driven piles or drilled piers is selected as a foundation
choice for any of the interior bents on the bridge, the Design-Build Team’s Technical
Proposal shall specify the locations and details of any additional geotechnical
investigations that will be performed to develop design parameters.

Extend all borings to a depth that can provide sufficient subsurface information for
foundation design including group effects on bearing capacity and settlement. However,
the boring depth shall not be less than 20 feet below the foundation element. All borings
shall extend through unsuitable strata such as highly organic materials, soft fine-grained
soils, and loose coarse-grained soils to reach hard or dense materials.

DESCRIPTION OF WORK:

The Design-Build Team shall design foundations, embankments, slopes, and temporary
structures in accordance with the current, NCDOT Geotechnical Engineering Unit’s
LRFD Driven Pile Foundation Design Policy, AASHTO LRFD Bridge Design
Specifications , NCDOT Geotechnical Engineering Unit Project Special Provisions
NCDOT Structure Design Manual, NCDOT Roadway Design Manual, NCDOT
Standard Specifications for Roads and Structures, and the Geotechnical Guidelines for
Design-Build Projects, unless otherwise noted in this scope of work. The Geotechnical
Guidelines for Design-Build Projects is located at:

http://www.ncdot.org/doh/preconstruct/altern/design_build/geotechGuidelines062909.pdf

In the case of conflict between guidelines, give precedence to guidelines in the order
listed above. Deviations from the requirements of the Design Guidelines are to be
submitted to the Department for review. Submittals required by this Scope of Work shall
be submitted to the Department pursuant to the NCDOT Standard Project Special
Provision “Submittal of Working Drawings” and the Design-Build Submittal Guidelines.

A. Structure Foundations

Obtain acceptance from the NCDOT Hydraulics Unit for any longitudinally
battered piles for pile bents in structures over water or wetlands.

No steel piles will be allowed for this project. Steel stingers embedded in the
ends of precast piles are permitted below the design scour elevations noted below
and as modified by the Design-Build Team.

Permanent steel casings are required for all drilled piers. Drilled piers shall be
vertical.

The following preliminary design scour elevations provided below are considered

minimum contract requirements. A map showing the referenced boring locations
and stations will be provided to the Design-Build Team.
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1. Scour Region I: North Overland Section: from south of EB#1 Boring
(Approximate Sta. 3640) to Boring B-20 (Approximate Sta. 3605) —
Preliminary Design Scour Elevation: elevation -36.0 feet.

2. Scour Region II: North Spans Section: from south of Boring B-20 to
Boring B-29 (Approximate Sta. 3582) —Preliminary Design Scour
Elevation: elevation -37.0 feet.

3. Scour Region III: Navigation Channel: from south of Boring B-29 to
Boring B-45 (Approximate Sta. 3526) —Preliminary Design Scour
Elevation: elevation -84 feet.

4. Scour Region IV: South Spans Section: from south of Boring B-45 to
Boring B-50 (Approximate Sta. 3509) —Preliminary Design Scour
Elevation: elevation -71 feet.

5. Scour Region V: South Overland Section: from south of Boring B-50
to north of EB#2 Boring (Approximate Sta. 3497) —Preliminary
Design Scour Elevation: elevation -25 feet.

The above preliminary design scour elevations represent total scour and are
largely based on the data provided in the 1996 and 1997 Parsons Brinkerhoff
scour analysis documents. Reference these documents for a further breakdown of
the scour types that contribute to these total scour values.

Pursuant to the Hydraulics Scope of Work the Design-Build Team shall perform
its own scour evaluation prior to final design. In no case shall the scour
elevations used for the final design of the bridge foundations be higher than the
Preliminary Design Scour Elevations provided above.

End bent fill slopes of 3:1 (H:V) shall be used on this project.

Due to the load testing requirements of this scope of work, the Design-Build
Team may use a resistance factor of 0.75 for driving criteria of driven piles at
interior bents and end bents. For driven piles at interior bents, the Design-Build
Team may increase the resistance factor to 0.8 for driving criteria for any pile
type (material, diameter, length, installation method, etc.) for which the Design-
Build Team has conducted a static load test. For static analysis of driven piles
and drilled piers, use the resistance factors in the current AASHTO LRFD
specifications. If a resistance factor is not available in the AASHTO LRFD
specifications for other foundation types to be used, the design shall be performed
pursuant to the latest AASHTO allowable stress design specification.

Analyze drilled pier and pile bent foundations using either Lpile or FB-Pier. Pile
group analyses are required for the bents adjacent to or within the navigational
channel. Default soil lateral strength parameters in Lpile and FB-Pier shall be
utilized unless the use of alternative strength parameters is supported by
laboratory or field test data that is accepted by the Department. Design drilled
piers and piles with sufficient embedment below the design scour elevation to
develop a point of fixity.
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A pre-design phase load test program (“load test program”) shall be conducted to
develop foundation design parameters. The load test program shall not be
performed on production foundation elements. Any foundations or foundation
elements used for the load test program must be removed to the greatest extent
practicable and in accordance with all permit requirements. Submit load test
design and construction drawings, specifications, procedures and schedules to the
NCDOT Geotechnical Engineering Unit and the NCDOT Design-Build Office
four weeks prior to initiating the load test program for review and acceptance.
The requirements for load testing foundation elements are as follows:

1. Piles:

If driven piles are selected as the foundation choice for any of the interior
bents on the bridge, at least one test pile must be installed. The test pile
shall be installed in close proximity to the bent closest to the navigational
channel that will be constructed on piles. Additionally, the test pile shall
be the same type as (material, diameter, length, installation method, etc.)
the piles that are to be incorporated into the bent closest to the
navigational channel that will contain piles. The test pile shall be installed
in the manner to be utilized on production piles. Perform Pile Driving
Analyzer (PDA) testing on the test pile. If jetting will be used to install
production piles, a lateral load test is required in addition to an axial
compressive load test. This lateral load test is required to investigate the
impact of jetting on lateral soil resistance. Both the axial compressive
load test and the lateral load test, if required, may be performed on the
same test pile. The axial compressive load test shall be conducted
pursuant to ASTM D-1143. If required, the lateral load test shall be
conducted pursuant to ASTM D-3966. Both the axial compressive and
lateral load tests shall be performed to failure, which is defined as axial or
lateral movement equivalent to a distance of 5% of the pile diameter or
more at the top of the pile. Lateral load test data may be utilized to adjust
the Lpile and FB-Pier default soil strength values used for foundation
design if justified by lateral load test data. All results from the load test
program shall be transmitted to the NCDOT Design-Build Office and the
Geotechnical Engineering Unit. Preliminary load test results shall be
submitted within three calendar days of the completion of each load test,
and a final load test report shall be submitted within 14 calendar days of
the completion of each load test.

2. Dirilled Piers:

If drilled piers are selected as the foundation choice for any of the interior
bents on the bridge, at least three test drilled piers must be installed. One
test drilled pier shall be installed in close proximity to the navigational
channel. Additionally, one test drilled pier shall be installed to the north
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of the navigational channel, while the other test drilled pier shall be
installed to the south of the navigational channel. The actual test drilled
pier locations shall be selected based upon site geology, critical loading
conditions, and design scour elevations. The actual drilled pier test
locations shall be submitted to the NCDOT Design-Build Office and the
Geotechnical Engineering Unit for approval four weeks in advance of
construction of the test drilled piers. Additionally, the test drilled piers
shall be the same type (design, diameter, length, etc.) as the production
drilled piers that are to be incorporated into the bent closest to the drilled
pier test location. The test drilled piers shall be constructed pursuant to
the methodology proposed for the production drilled piers.

The Design-Build Team shall conduct Sonic Caliper Testing (“SCT”’) on
each test drilled pier. The Design-Build Team shall obtain the services of
a firm experienced with sonic caliper equipment and testing. The Design-
Build Team shall be responsible for scheduling and coordinating the
testing and for the submission of the data to NCDOT. Submit
documentation prepared by the SCT firm that addresses its testing
procedures, qualifications and experience for review and approval.
Include information on at least four similar deep foundation projects on
which the SCT firm has performed SCT. Use personnel having a
minimum of one year of experience in SCT and interpretation.

Perform the SCT in accordance with generally accepted SCT methods.
The SCT equipment shall be able to transmit and receive more than 50
data points at each elevation. At a minimum, caliper readings shall be
taken every 5 feet in uncased portions of the test drilled piers, every 1 foot
between 5 feet above the bottom of casing and 5 feet below the bottom of
casing, and every 20 feet in cased portions of the test drilled piers. If the
real time visual display identifies a reduction in test drilled pier diameter,
the SCT interval shall be reduced to 1 foot throughout the remainder of the
applicable test drilled pier to improve the definition of the feature.

The SCT firm shall provide real-time data regarding drilled pier
verticality, diameter and volume on-site as the SCT is in progress. Within
1 hour after completing the SCT on each test drilled pier, the SCT firm
shall provide NCDOT with a computer file with the analysis of the
verticality, diameter and volume of the respective test drilled pier. Within
7 working days after completion of each test drilled pier, provide 2 copies
of the final report to NCDOT (1 copy to the NCDOT Geotechnical
Engineering Unit and 1 copy to the NCDOT Design-Build office),
including, as a minimum, the following information:

. Date of test

. Test Drilled Pier Number and Reference Elevation
. A plot of drilled pier volume vs. depth

. Analysis of drilled pier verticality; and
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. Description of any drilled pier wall encroachment

In addition, an axial compressive load test shall be performed on each of
the test drilled piers. The axial compressive load tests shall be conducted
pursuant to ASTM D-1143. In lieu of ASTM axial compressive load tests,
Osterberg O-cell load tests may be performed in accordance with the
procedures specified in Chapter 18 of the Federal Highway manual on
“Drilled Shafts: Construction Procedures and LRFD Design Methods”
(Report No. FHWA NHI-10-016, dated May 2010). The axial
compressive load tests shall be performed to failure, which is defined as
axial movement equivalent to a distance of 5% of the drilled pier diameter
or more at the top of the drilled pier. All results from the load test
program shall be transmitted to the NCDOT Design-Build Office and the
Geotechnical Engineering Unit. Preliminary load test results shall be
submitted within three calendar days of the completion of each load test,
and a final load test report shall be submitted within 14 calendar days of
the completion of each load test.

3. Foundation type other than Driven Piles or Drilled Piers:

If a foundation type other than driven piles or drilled piers (“Alternative
Foundation™) is selected as a foundation choice for any of the interior
bents on the bridge, the Design-Build Team’s Technical Proposal shall
include details of the pre-design phase load testing that it proposes to
perform to demonstrate both the constructability of the selected
Alternative Foundation and the load carrying capacity (axial and lateral) of
the selected Alternative Foundation. The Alternative Foundation elements
to be tested shall be the same type (material, diameter, length, etc.) as the
Alternative Foundation elements that will be incorporated into the final
foundation design. The Alternative Foundation elements to be tested shall
be installed in the manner to be utilized on production elements.  The
actual test locations shall be selected based upon site geology, critical
loading conditions, and design scour elevations. The actual Alternative
Foundation test program shall be submitted to the NCDOT Geotechnical
Engineering Unit for review. Tests performed pursuant to the test
program shall conform to ASTM or other standards generally recognized
and accepted within the geotechnical engineering community. Axial
compressive and lateral load testing shall be performed to failure, as
defined in Design-Build Team’s Technical Proposal. All results from the
load test program shall be transmitted to the NCDOT Design-Build Office
and the Geotechnical Engineering Unit.

173



C202185 (B-2500) Geotechnical Engineering Scope of Work Dare County

B.

Roadway Foundations
Design all cut and fill slopes for a slope of 3:1 (H:V) or flatter.

Design and construct bridge approach embankments such that no more than 2-
inches of settlement will occur after any applicable waiting periods end. Soil
improvement techniques to mitigate long term settlement or to transfer the
embankment load to a deeper bearing stratum are permitted. Soil improvement
techniques shall follow the current industry standard practices and the guidelines
of Ground Improvement Methods FHWA publication NHI-04-001 or Geosynthetic
Design and Construction Guidelines FHWA-HI-95-038. Embankment settlement
monitoring in accordance with the NCDOT Embankment Monitoring Special
Provision and the Standard Settlement Plate Detail shall be required when a
waiting period of more than one month is recommended in the foundation design
recommendation reports. A minimum of two settlement plates at bridge end bent
locations shall be installed and monitored when a waiting period of more than one
month is recommended for an end bent embankment. Settlement gauges,
surveyed stakes on finished subgrade or other methods may be used instead of
settlement plates, but alternatives to settlement plates shall be submitted to the
NCDOT Geotechnical Engineering Unit for review and acceptance prior to
installation.

Reinforced bridge approach fills in accordance with the NCDOT standard are
required for end bents.

Permanent Retaining Wall Structures
Permanent retaining walls will not be allowed on this project.
Temporary Structures

Design temporary retaining structures, which include earth retaining structures
and cofferdams, in accordance with the current AASHTO Guide Design
Specifications for Bridge Temporary Works and the NCDOT Temporary Shoring
Special Provision. The only submittal required for the use of “Standard Shoring,”
as defined by the Temporary Shoring Special Provision, is the “Standard
Temporary Shoring Selection Form.”

Design and construct temporary retaining walls in accordance with the applicable
NCDOT Project Special Provision. At the top of temporary retaining walls, do
not place a barrier within five feet of the face of the wall. If the barrier is between
five and nine feet from the face of the wall, anchor the barrier in accordance with
the NCDOT Roadway Standard Drawing No. 1170.01.

Temporary structures shall be designed by a licensed Professional Engineer,
registered in the State of North Carolina.
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I11.

CONSTRUCTION REQUIREMENTS:

All construction and materials must be in accordance with the NCDOT 2006 Standard
Specifications for Roads and Structures and the latest AASHTO LRFD Bridge
Construction Specifications, unless otherwise stated in this scope of work. In the case of
conflict between the above, give precedence in the order listed above. The Design-Build
Team shall be responsible for investigating, proposing and incorporating remedial
measures for any construction problems related to foundations, subgrades, settlement,
slopes, and construction vibrations. Proposed remedial measures shall be submitted to
the Department for review and acceptance prior to incorporation.

The Design-Build Team shall be responsible for any damage or claim caused by
construction, including damage caused by vibration (see Article 107-15 NCDOT
Standard Specifications for Roads and Structures). The Design-Build Team shall be
responsible for deciding what, if any, pre- and post-construction monitoring and
inventories need to be conducted to satisfy their liability concerns. Any monitoring and
inventory work shall be performed by a qualified private engineering firm experienced in
the effects of construction on existing structures.

The geotechnical firm that performs the roadway geotechnical design must review the
embankment settlement monitoring data a minimum of once a month and issue a letter
prior to releasing the embankment from the waiting period. Waiting periods may not be
terminated until less than 0.1 inches of settlement is measured over a period of four
weeks. The settlement monitoring data shall be submitted to and reviewed by the
Department prior to issuance of the release letter.

The geotechnical firm that performs the foundation design must review and approve all
pile driving hammers, drilled pier construction sequences and alternative foundation
quality assurance requirements, as applicable to the Design-Build Team’s selected
foundation(s). Submit this information to the NCDOT Geotechnical Engineering Unit
allowing three weeks for review prior to the initiation of construction.

The geotechnical firm shall perform hammer approvals with GRLWEAP Version 2002 or
later for each pile size and hammer proposed, in accordance with the NCDOT 2006
Standard Specifications for Roads and Structures. Provide pile driving inspection charts
or tables for all approved pile driving equipment. The required pile bearing capacity
shall be verified with a pile driving system capable of providing a driving resistance of
between 30 and 180 blows per feet.

For each bent that includes driven piles, a minimum of 5% of the production piles shall
be tested with the Pile Driving Analyzer (“PDA”). Piles to be tested by PDA will be
determined in coordination with the Department. The Department reserves the right to
direct further PDA testing as directed by the Engineer as may be necessary to establish a
resolution of design criteria. PDA testing shall be performed in accordance with ASTM
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D4945-00, Standard Test Method for High Strain Dynamic Testing of Piles and this
scope of work.

Pile Driving Analyzer (PDA) testing shall be performed to develop pile driving
inspection charts or tables. PDA testing shall be performed by an NCDOT pre-approved
testing company. After PDA testing has been performed, generate and submit a report to
the Department that adheres to the guidelines for NCDOT PDA Reports contained in the
NCDOT Pile Driving Analyzer Special Provision. To obtain a list of pre-approved
Geotechnical Engineering Testing companies, contact the Geotechnical Engineering Unit
at 919-250-4088. PDA testing may be performed by a qualified and experienced
technician, but PDA testing must be overseen and the reports sealed by a Professional
Engineer registered in the State of North Carolina. The PDA report must be sealed by the
professional engineer who performed or supervised the test and submitted to the
geotechnical firm. The geotechnical firm shall develop pile driving inspection charts or
tables based upon the data in the PDA report. The geotechnical firm shall submit the
PDA report and the pile driving charts or tables to the NCDOT Geotechnical Engineering
Unit for review prior to the use of the charts or tables for the installation of production
piles.

The Design-Build Team shall minimize jetting impacts to wetlands and submerged
aquatic vegetation (“SAV”) as required by all applicable environmental permits.

Use current NCDOT inspection forms for drilled piers available on the NCDOT
Geotechnical Engineering Unit’s webpage. The Department will use the Shaft Inspection
Device (SID) in accordance with the NCDOT Drilled Piers Special Provision to inspect
all drilled pier excavations that are not hand cleaned. The Design-Build Team shall
provide all necessary assistance to Department personnel in the execution of the SID
inspections.

Install Crosshole Sonic Logging (CSL) tubes in all drilled piers. The Design Build Team
shall provide CSL testing. CSL Testing will be required on all drilled piers and shall be
performed in accordance with the Drilled Pier special provision. Submit the CSL test
information and results to the NCDOT Geotechnical Engineering Unit to determine if the
CSL test results are acceptable. See NCDOT Crosshole Sonic Logging Standard
Provision for more information.

Provide field quality control documentation for all bridge foundations, including but not
limited to pile driving records and drilled pier inspection forms. The Design-Build Team
shall submit completed pile driving records and drilled pier inspection forms to the
Resident Engineer within 24 hours of pile or drilled pier installation. Submittals shall
include all pertinent data about the pile, hammer, and driving record. Prior to beginning
pile driving operations, the Design-Build Team shall coordinate with the NCDOT
Resident Engineer for required information. Provide field quality control for all
temporary retaining walls.
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All foundation design changes required during construction shall be performed by the
geotechnical firm that performs the original design. Changes shall be based upon
additional information acquired during construction, additional subsurface information
and / or the results of testing. Drilled pier tip elevations shall not be raised during
construction unless the geotechnical firm that performed the bridge foundation design
redesigns the drilled pier from an SPT, CPT or rock core borings performed in
accordance with ASTM standards at the subject pier location. If a drilled pier is
redesigned based upon a boring, the boring shall not be drilled inside an open drilled pier
excavation. The boring used for the redesign shall be located within 30 feet of the center
of the subject pier and shall be drilled to a depth the greater of 10 feet or two pier
diameters below the proposed revised tip elevation. Copies of revised designs, sealed by
the geotechnical engineer of record, with any additional subsurface information,
calculations or other supporting documentation shall be reviewed by the NCDOT
Geotechnical Engineering Unit. Copies of all inspection forms related to foundations,
settlement or temporary retaining walls shall be reviewed by the NCDOT Geotechnical
Engineering Unit.

The possibility exists that boulders, rip rap or other obstructions may be present in the
area of the proposed new alignment and this may impact foundation construction. The
Design-Build Team shall be responsible for investigating and determining if any of these
obstructions will impact construction and shall be responsible for addressing and
remediating as necessary to complete the construction of the proposed structure.
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HYDRAULICS SCOPE OF WORK (01-14-11)

Project Details

The Design-Build Team shall be required to do the following:

Employ a private engineering firm to perform hydraulic design for all work required
under this contract. The private engineering firm shall be prequalified for hydraulic
design work under the Department’s normal prequalification procedures prior to the
Price Proposal submittal.

Hold a pre-design meeting with the Transportation Program Management Director and
Hydraulic Review Engineer upon acceptance of the Preliminary Roadway Plans.

Design all storm drainage systems within the project limits using Geopak Drainage.

Provide Bridge Survey Report for structure in accordance with the guidelines stated
below.

Use work bridges for movement of construction equipment in shallow areas where
submerged aquatic vegetation is present and in intertidal marsh areas. Barges are
allowed in areas where the depth of water is deep enough to float barges without
dredging or dragging. Reference Commitment #3 of the Record of Decision.

Design Stormwater Controls and develop a Stormwater Management Plan using most
current Best Management Practices.

Provide a completed application for State Stormwater Permit for submittal to DWQ
Regional Office.

Provide permit drawings and calculations for USACE 404, NCDWQ Section 401
Certification, and NCDCM CAMA permit.

Conduct 4B and 4C Merger 01 interagency meetings that include NCDOT PDEA-NEU,
NCDOT Transportation Program Management Unit and interested environmental
agencies to review the hydraulic design and permit sites prior to submittal of the
environmental permit applications. All work resulting from the hydraulics and permit
reviews shall be the responsibility of the Design-Build Team. The Design-Build Team
shall provide hydraulics plans and permit impact sheets to the Transportation Program
Management Director a minimum of five weeks prior to the appropriate interagency
meeting. The Design-Build Team shall take minutes of the meeting and provide them to
the Department within three business days.

Perform a new analytical Scour Analysis and prediction if the bridge design differs in
any way from the design used in the 1996 Parsons Brinkerhoff Scour Study . The final
scour analysis shall be conducted in accordance with FHWA HEC-18 and HEC-25
guidelines. The Final Bridge Design shall be based on a physical model for complex
foundations as recommended in HEC-18 which validates or adjusts the results of the
analytical modeling.
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e Scour analysis for the proposed Final Bridge Design condition shall be performed for
three storm conditions: 100-year, 500-year hurricane and Class IV northeaster. In
addition, scour analysis shall be performed for the “During-Construction” condition
based on 25-year storm and the proposed construction staging scheme.

¢ In no case shall the scour elevations used for the Final Design of the bridge foundations
be higher than the Preliminary Design Scour Elevations provided in the Geotechnical
Engineering Scope of Work section.

e Utilize a new 2D Flow Model for the Oregon Inlet/Pamlico Sound to determine
velocities for scour and the velocity of the 5 year event for vessel impact, if the bridge
design differs in any way from the design used in the 1996 Scour Study. The Design-
Build Team must be experienced in two-dimensional (2D) flow modeling and clearly
indicate past experience in the Technical Proposal. The 2D Flow Model shall include
the following:

Cross-sections, soundings, etc.

Water velocities and elevation survey for 2D Flow Model calibration info
Field reconnaissance and supplemental surveys

Boundary condition determination

2D Flow Model to determine velocities for bridge scour calculations
Report of facts, findings and conclusion of 2D Flow Model

S e S

e Design End Bents Slope Protection using granite (or other gneiss stone) between 150#-
700# with 50% being greater than 450%#.

e Design bridge drainage without the use of Bridge Scuppers (open-grated inlets).
General

e All design shall be in accordance with criteria provided in the North Carolina Division
of Highways “Guidelines for Drainage Studies and Hydraulics Design-1999”, the
addendum “Handbook of Design for Highway Drainage Studies-1973”, NCDOT
“Stormwater BMP Toolbox — March 2008 or most current, North Carolina Department
of Transportation “Best Management Practices for Construction and Maintenance
Activities—2003” and the North Carolina Division of Highways Hydraulics Unit web-
site:

http://www.ncdot.org/doh/preconstruct/hichwav/hydro/

e Ditches shall be avoided in wetlands

e No vertical low point will be allowed on any bridge or approach slabs.
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SIGNING SCOPE OF WORK  (1-14-11)

General

The Signing Plans shall be prepared by the Design-Build Team in accordance with the latest edition
of the 2009 Manual on Uniform Traffic Control Devices (MUTCD), the 2004 NC Supplement to the
MUTCD, NCDOT Standard Specifications for Roads and Structures (July 2006), the NCDOT
Roadway Standard Drawings (July 2006) for the design and development of signing plans, the
latest Standard Specifications for Structural Supports for Highway Signs, Luminaires, and Traffic
Signals published by AASHTO, “Guidelines for Preparation of Signing Plans for Design-Build
Projects”, and the “Design-Build Submittal Guidelines”.

Signing Plan Requirement

The Design-Build Team shall select a Private Engineering Firm (PEF) that has experience in
designing and sealing Signing Plans for NCDOT on projects comparable to this project.

Signs Furnished by Design-Build Team

The signs shall be furnished by the Design-Build Team according to the specifications provided by
the NCDOT.

Signing Project Limits

The Design-Build Team shall be responsible for the design, fabrication and installation of all signs
required through the construction limits of the mainline and -Y- Lines. The Design-Build Team
shall also be responsible for the design, fabrication and installation of all signs required beyond the
construction limits of the mainline and all -Y- Lines to ensure adequate advance signage and
spacing is provided.

The Design-Build Team shall also be responsible for the design, fabrication and installation of
signs that direct visitors to the former US Coast Guard Station on Hatteras Island. These signs
must be reviewed and approved by the Department's Human Environment Unit, who will
coordinate any needed comments from the SHPO and the USFWS.

Sign Design

The Design-Build Team shall be responsible for the design, fabrication and installation of all signs
required for the mainline and -Y- Lines. The Design-Build Team shall be responsible for all Type
D sign designs, fabrication and installation for ground and bridge mounted signs. The Design-
Build Team shall be responsible for sizing, fabricating, locating and installing all Type E (warning
and regulatory) signs.

All sign designs shall be included in the Signing Plans. All sign designs shall be prepared using the
latest version of GuideSign software. The latest GuideSign updates are located at the following
website:

http://www.ncdot.org/doh/preconstruct/traffic/congestion/SIGN/default.html
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Sign Maintenance

The Design-Build Team shall maintain all existing signs during construction, including temporary
installations of guide signs on supports to ensure signs are properly maintained and visible during
project construction. The Design-Build Team shall be responsible for designing and installing
temporary sign supports.

Temporary Signs

The Design-Build Team shall be responsible for designing, fabricating, and installing temporary
signs and supports. (Reference the Signing Section of the Traffic Management Scope of Work
found elsewhere in this RFP for additional temporary signing requirements.)

Type D, E and F Sign Supports
The Design-Build Team shall install Type D, E and F signs not mounted on the proposed bridge on
wood posts.

Bridge Mounted Signs

The Design-Build Team shall be responsible for designing, fabricating and installing Type D and E
signs, as well as milemarkers, on the proposed bridge over Oregon Inlet.

Guardrail or Other Protection for Signs

Design-Build Team shall be responsible for determining, designing and installing any protection
for proposed and existing sign supports.

Signing Roadway Standards, Typical Sheets and Specifications

Signing roadway standards and typical sheets to be used in summarizing quantities, standard
specifications, and compiling Type E and F signs can be located at the following website:

http://www.ncdot.org/doh/preconstruct/traffic/congestion/SIGN/default.html

The Design-Build Team shall incorporate the appropriate information onto these sheets and submit
them to the Transportation Program Management Director for review and acceptance.

Removal and Disposal of Existing Signs

The Design-Build Team shall be responsible for determining those existing signs that will no
longer be needed upon completion of the project, such as on -Y- lines and project tie-ins. The
Design-Build Team shall be responsible for removal and disposal of these signs and supports. The
Design-Build Team shall show and note these signs on the signing plans.

Construction Revisions

After submittal of RFC Signing Plans, all construction revision shall be submitted to NCDOT for
review and acceptance prior to incorporation.
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TRAFFIC MANAGEMENT SCOPE OF WORK (101222010

I. Traffic Management Plans

A. Design Parameters

The Design-Build Team shall prepare the Traffic Management Plans which includes the
Temporary Traffic Control Plan. The Traffic Operations Plan is as outlined in this scope
of work. The Public Information Plan will be developed by the Department with
assistance from the Design-Build Team as outlined in the Public Information Scope of
Work. The traffic control plans shall adhere to the following parameters:

1.

For additional information regarding the components of the Traffic Management
Plan, review the Work Zone Safety and Mobility Policy found on the Work Zone
Traffic Control Website at:

http://www.ncdot.gov/doh/preconstruct/wztc/

Maintain a minimum of one 11-foot lane in each direction of existing NC 12, unless
otherwise noted below.

Traffic control devices when utilized, shall be located a minimum 2-foot offset (shy
distance) from the edge of travel lane. Maintain existing shoulder widths when traffic
control devices are not required.

Show temporary barrier system on the Traffic Management Staging Concept.
Temporary barrier systems shall be designed in accordance with the following
requirements:

e Perform an Engineering Study to determine the need for temporary barrier that
considers clear zone distances, roadway geometry, anticipated construction year
traffic volumes, traffic speeds, roadside geometry, workers safety, pedestrian
safety, etc. in accordance with FHWA Final Rule on Temporary Traffic Control
Devices (23 CFR 630 Subpart K).

e The Design-Build Team shall adhere to the Roadside Design Guide in
determining the length of need, flare rate and clear zone for temporary barrier. In
addition, the Design- Build Team shall adhere to the possible deflection of the
proposed temporary barrier system in accordance with NCHRP-350 deflections
from crash testing. Determine the distance the temporary barrier could deflect and
provide the shoulder widths or distance behind the temporary barrier to the work
area equal to or greater than the possible deflection distance. The minimum
acceptable shoulder widths shall be the greater of the deflection distances
determined by the Design-Build Team or the distances shown below:

— When separating traffic, the minimum inside shoulder width for both
directions of travel shall be 2’ and the temporary barrier shall be anchored.
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10.

11.

— When using approved temporary barrier system on both sides of the roadway
for more than 1000°, the outside shoulder width shall be 10’ minimum or 2’
minimum if emergency pull off areas are provided every 5000°.

— If the deflection distance as determined above can not be maintained, the
temporary barrier shall be anchored in accordance with the NCDOT 2006
Standard Specifications for Roads and Structures.

e Reference the NCDOT Work Zone Traffic Control website noted below for
examples and Guidelines on the Use of Positive Protection in Work Zones.

http://ncdot.org/doh/preconstruct/wztc/DesRes/English/DesResEng.html

e The Design-Build Team shall not place temporary barrier systems utilized for
traffic control on unpaved surfaces.

Temporary design speeds for NC, US and Interstate routes shall be the current posted
speed limit.

Roadway Standard Drawing 1101.11 shall be used for calculating the length of
temporary merges for lane closures and temporary traffic shifts. All other temporary
roadway designs shall follow the NCDOT Roadway Design Manual, 2004 AASHTO
A Policy on Geometric Design of Highways and Streets and the most current
Highway Capacity Manual.

Maintain access to all residents, schools, emergency services and businesses, and all
existing access points and drives at all times, unless otherwise noted below.

Prior to incorporation, obtain written approval from the Engineer for all road or
access point closures.

The Design-Build Team shall not place NC 12 on an offsite detour.

On all roadways within the project limits, the Design-Build Team shall provide safe
access for wide-loads and oversized permitted vehicles through the work zone. Safe
access shall entail, but is not limited to, a sufficient pavement structure (Reference the
Pavement Management Scope of Work found elsewhere in this RFP) and a required
minimum clear width of 20 feet.

At a minimum, one CMS board shall be required per direction when construction
activities impact traffic on existing or proposed NC 12. Depending on the impact to
traffic, the CMS board(s) may need to be in continuous operation until the
construction activity impacting traffic is complete. CMS boards shall also be required
to provide information when lane closures are utilized and for all other construction
activities that adversely impact the traveling public. All messages displayed on the
CMS boards shall be included in the Traffic Control Plans and approved by the
Department prior to incorporation.

183


http://ncdot.org/doh/preconstruct/wztc/DesRes/English/DesResEng.html

C202185 (B-2500) Traffic Management Scope of Work Dare County

12. The Design-Build Team shall take steps to minimize disruptions to existing roadway
facilities during construction and shall demonstrate how the traffic control phasing
minimizes inconvenience to the motorist on all roads.

B. Traffic Management Plan Requirements:

The Design-Build Team shall select a Private Engineering Firm (PEF) that has
experience designing and sealing Traffic Management Plans for the North Carolina
Department of Transportation (NCDOT) on comparable projects.

The Design-Build Team shall develop Traffic Management Plans that maintains all types
of traffic (motorists, bicyclists, and pedestrians within the highway, including persons
with disabilities in accordance with the Americans with Disabilities Act of 1990 (ADA),
Title II, Paragraph 35.130) as defined by the Manual for Uniform Traffic Control Devices
(MUTCD,.

The Traffic Management Plans shall adhere to the “Design-Build Submittal Guidelines”
and the “Guidelines for Preparation of Traffic Control and Pavement Marking Plans for
Design-Build Projects”, which by reference are incorporated herein and are a part of the
contract. These documents are available on the Design-Build website.

The Work Zone Traffic Control web site contains useful information that may be needed
for the design of the Traffic Management Plans:

http://www.ncdot.org/doh/preconstruct/wztc/

The Staging Concept shall meet the Contract requirements before the first phase
submittal can be submitted. Construction shall not begin until the first phase submittal
meets the requirements of the contract and is accepted. Construction shall not begin on
subsequent phase submittals until they meet the requirements of the Contract. Any
changes to the staging concept after acceptance will require a submittal for review prior
to any future phasing submittals can be submitted. All submittals shall follow the 2006
NCDOT Roadway Standard Drawings, 2006 Standard Specifications for Roads and
Structures, the “Guidelines for Preparation of Traffic Control and Pavement Marking
Plans for Design-Build Projects”, Manual for Uniform Traffic Control Devices, and the
“Design-Build Submittal Guidelines”.

I1. Project Operations Requirements

The following are Time Restrictions and notes that shall be included with the Traffic
Management Plans General Notes, unless noted otherwise elsewhere in this RFP:
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A. Time Restrictions

1. Intermediate Contract Time #1 for Lane Narrowing, Closure, Holiday and
Special Event Restrictions.

As a minimum, the Design-Build Team shall maintain the existing traffic patterns and
shall not close or narrow a lane on NC 12 during the times below. When traffic is
placed into the final pattern for any roadway, that will become the existing traffic
pattern and the following time restrictions will still apply.

DAY AND TIME RESTRICTIONS

September 16 through June 14: 3:00 PM Friday to 7:00 AM Monday

June 15 through September 15: 6:00 AM to 8:00 PM Monday thru Thursday
6:00 AM Friday to 6:00 AM Monday

The Design-Build Team shall not install or remove any traffic control device required
for narrowing or closing a lane during the times listed above.

In addition to the lane narrowing and closure restrictions stated above for existing NC
12, during holidays, holiday weekends, special events, or any other time when traffic
is unusually heavy on the roadways listed herein, the Design-Build Team shall not
close or narrow a lane of traffic, detain the traffic flow or alter the traffic flow on the
aforementioned facilities. As a minimum, these requirements / restrictions apply to
the following schedules:

(a) For unexpected occurrence that creates unusually high traffic volumes, as directed
by the Engineer

(b) For New Year's between the hours of 3:00 p.m. December 31* to 7:00 a.m.
January 3rd. If New Year's Day is on a Friday, Saturday or a Sunday, then until
7:00 a.m. the following Tuesday.

(c) For Easter, between the hours of 3:00 p.m. Thursday before Easter and 7:00 a.m.
the Monday after Easter.

(d) For Memorial Day, between the hours of 3:00 p.m. the Friday before Memorial
Day to 7:00 a.m. the Tuesday after Memorial Day.

(¢) For Independence Day, between the hours of 6:00 a.m. July 3 and 8:00 p.m. July
5™,

If Independence Day is on a Friday, Saturday or Sunday, between the hours of

6:00 a.m. the Thursday before Independence Day and 6:00 a.m. the Tuesday after
Independence Day.
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(f) For Labor Day, between the hours of 6:00 a.m. the Friday before Labor Day to
6:00 a.m. the Tuesday after Labor Day.

(g) For Thanksgiving, between the hours of 3:00 p.m. the Tuesday before
Thanksgiving to 7:00 a.m. the Monday after Thanksgiving.

(h) For Christmas, between the hours of 3:00 p.m. the Friday before the week of
Christmas Day and 7:00 a.m. the following Tuesday after the week of Christmas
Day.

Liquidated Damages for Intermediate Contract Time #1 for the above lane
narrowing, lane closure, holiday and special event time restrictions for NC 12
are $1,000.00 per hour or any portion thereof.

. Intermediate Contract Time #2 for Road Closure Restrictions for Short-Term

Construction Operations.

As a minimum, the Design-Build Team shall maintain the existing traffic pattern for
all roadways and follow the road closure restrictions listed below. When a road
closure is used, the Design-Build Team shall reopen the travel lanes by the end of the
road closure duration to allow the traffic queue to deplete before re-closing the
roadway.

(a) The Design-Build Team shall not close NC 12 during the times noted below.
Closure of NC 12 will only be allowed for the operations listed in this
intermediate contract time restriction.

Road Name Time Restrictions

NC 12 5:00 AM to 10:00 PM Monday through Thursday
5:00 AM Friday to 5:00 AM Monday

Maximum road closure duration of 30 minutes shall be allowed for the roadways
listed in this ICT for the following operations:

- Traffic shifts to complete tie-in work and placement of pavement markings
Proposed road closures for any road, drive, or access point within the project limits
shall be approved by the Engineer prior to incorporation in the Traffic Management
Plans.

Liquidated Damages for Intermediate Contract Time #2 for the above road

closure time restrictions for NC 12 are $500.00 per 15-minute period or any
portion thereof.
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3. Hauling Restrictions

The Design-Build Team shall adhere to the hauling restrictions noted in the NCDOT
2006 Standard Specifications for Roads and Structures.

The Design-Build Team shall conduct all hauling operations as follows:

e The Design-Build Team shall not haul against the flow of traffic of an open
travelway unless an approved temporary traffic barrier or guardrail separates the
traffic from the hauling operation.

e The Design-Build Team shall not haul during the holiday and special events time
restrictions listed in Intermediate Contract Time #1, unless the hauling operation
occurs completely behind temporary traffic barrier or guardrail and does not
impact traffic operations.

o Haul vehicles shall not enter and / or exit an open travel lane of a partial or full
control of access facility at speeds more than 10 mph below the posted speed
limit. At all other locations and facilities, hauling vehicles shall adhere to traffic
laws and signs.

e All entrances and exits for hauling to and from the work zone shall follow the
Roadway Standard Drawings.

e The Design-Build Team shall include details in the Traffic Control Plans on how
hauling will be conducted. Additional traffic control devices shall be required
when hauling occurs across roadways.

Hauling across a roadway will require Traffic Control and is subject to the time
restrictions listed in ICT #1.

B. Lane and Shoulder Closure Requirements

The Design-Build Team shall not install more than 0.5 mile of lane closures on any
roadway within the project limits, measured from the beginning of the merge taper to the
end of the lane closure.

The Design-Build Team shall remove lane closure devices from the lane when work is
not being performed behind the lane closure or when a lane closure is no longer needed.

When personnel and / or equipment are working within a lane of travel, the Design-Build
Team shall close the lane using the appropriate roadway standard drawing from the
NCDOT 2006 Roadway Standard Drawings. The Design-Build Team shall conduct the
work so that all personnel and / or equipment remain within the closed travel lane.

The Design-Build Team shall not perform work involving heavy equipment within 15

feet of the edge of travelway when work is being performed behind a lane closure on the
opposite side of the travelway.
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C. Pavement Edge Drop off Requirements

The Design-Build Team shall backfill at a 6:1 slope up to the edge and elevation of the
existing pavement and / or use proper traffic control setup to protect traffic from the drop
off as follows:

o Elevation differences that exceed 2 inches on roadways with posted speed limits of
45 mph or greater and a paved shoulder that is four-foot wide or less.

o Elevation differences greater than 3 inches on roadways with posted speed limits
less than 45 mph and with a paved shoulder that is four-foot wide or less.

o Refer to the 2002 AASHTO Roadside Design Guide for proper treatment of all
other conditions.

Do not exceed a difference of 2 inches in elevation between open lanes of traffic for
nominal lifts of 1.5 inches. Install advance warning “UNEVEN LANES” signs (W8-11)
1000 feet in advance and a minimum of every half mile throughout the uneven area.

D. Traffic Pattern Alterations

The Design-Build Team shall notify the Engineer in writing at least twenty-one (21)
calendar days prior to any traffic pattern alteration. (Reference the Public Information
Scope of Work for public information requirements.)

E. Signing

The Design-Build Team shall install advance work zone warning signs no more than
three days prior to the beginning of construction.

When no work is being conducted for a period longer than one week, the Design-Build
Team shall remove or cover all advance work zone warning signs, as directed by the
Engineer. Stationary work zone warning signs shall be covered with an opaque material
that prevents reading of the sign at night by a driver traveling in either direction.

When portable signs not in use for periods longer than 30 minutes, the Design-Build
Team shall lay the portable work zone sign flat on the ground and collapse the sign stand

and lay it flat on the ground.

The Design-Build Team shall ensure proper signing (including but not limited to guide
signs) are in place at all times during construction, as required by the MUTCD.

F. Traffic Barrier

The Design-Build Team shall use only an NCDOT approved temporary traffic barrier
system and adhere to the following requirements.
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Install temporary traffic barrier system a maximum of two (2) weeks prior to beginning
work in any location. Once the temporary traffic barrier system is installed at any
location, proceed in a continuous manner to complete the proposed work in that location.

Once the temporary traffic barrier system is installed and no work has been or will be
performed behind the temporary traffic barrier system for a period longer than two (2)
months, remove / reset the temporary traffic barrier system unless the barrier is protecting
traffic from a hazard.

Protect the approach end of temporary traffic barrier system at all times during the
installation and removal of the barrier by either a truck mounted impact attenuator
(maximum 72 hours) or a temporary crash cushion.

Protect the approach end of temporary traffic barrier system from oncoming traffic at all
times by a temporary crash cushion unless the approach end of temporary traffic barrier
system is offset from oncoming traffic as follows:

Posted speed limit (MPH) Minimum offset (feet)
40 or less 15
45 -50 20
55 25
60 mph or higher 30

Install temporary traffic barrier system with the traffic flow, beginning with the upstream
side of traffic. Remove the temporary traffic barrier system against the traffic flow,
beginning with the downstream side of traffic.

Install drums to close or keep closed tangent sections of the roadway until the temporary
traffic barrier system can be placed or after the temporary barrier system has been
removed. The distance, in feet, between drums shall be no greater than twice the posted
speed limit (MPH).

The Design-Build Team shall be responsible for providing proper connection between the
existing bridge rails and temporary barrier systems and include this information in the
appropriate plans.

G. Traffic Control Devices

The Design-Build Team shall use traffic control devices that conform to all NCDOT
requirements and are listed on the Approved Products List. The Approved Products List
is shown on NCDOT’s Work Zone Traffic Control website at
http://www.ncdot.org/doh/preconstruct/wztc/. The use of any devices that are not shown
on the Approved Product List shall require written approval from the Transportation
Program Management Director.
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In tangent sections, channelizing device spacing shall not exceed a distance in feet equal
to twice the posted speed limit. At intersections and driveway radii, channelization
devices shall be spaced 10 feet on-center and 3 feet off the edge of an open travelway,
when lane closures are not in effect.

Skinny drums shall only be allowed as defined in Section 1180 of the 2006 NCDOT
Standard Specifications for Roads and Structures.

When a CMS is placed within the clear zone, provide proper delineation and protection
for the traveling public.

H. Temporary Pavement Markings, Markers and Delineation

The Design-Build Team shall provide Temporary Pavement Marking Plans that meet the
requirements of the RFP and the Guidelines for Preparation of Traffic Control and
Pavement Marking Plans for Design-Build Projects.

The Design-Build Team shall use pavement marking and marker products that conform
to all NCDOT requirements and are listed on the NCDOT Qualified Products List. The
list is available at http://www.ncdot.org/doh/preconstruct/traffic/congestion/sign/. The
use of any devices that are not shown on the Qualified Products List shall require
approval from the Director of the Transportation Program Management Unit.

The Design-Build Team shall install temporary pavement markings and markers in
accordance with the NCDOT 2006 Standard Specifications for Roads and Structures, and
in accordance with the manufacturer’s procedures and specifications.

The Design-Build Team shall install temporary pavement markings that are the same
width as existing pavement marking on all roadways.

The Design-Build Team shall install temporary pavement markings and temporary
pavement markers on the interim surface or temporary pattern as follows:

Road Marking Marker

All Roads and Minimum of Paint Raised Temporary
Existing Structures

Proposed Structures Cold Applied Plastic (Type IV) Raised Temporary
The Design-Build Team may use any type of pavement markings on the NCDOT
Qualified Products List for temporary pattern. However, the Design-Build Team shall

maintain a minimum retroreflectivity for pavement markings on all roads (existing and
temporary marking) at all times during construction, as follows:
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White: 125 med / lux / m2
Yellow: 100 med / lux / m2

When using Cold Applied Plastic (Type IV) pavement markings, place temporary raised
markers half on and half off edgelines and centerlines to help secure the tape to the
roadway. Markers shall be spaced the appropriate distance apart as described by the 2006
Roadway Standard Drawing 1250.01, Sheet 1 of 3.

Place at least 2 applications of paint for a temporary traffic pattern that will remain in
place over three (3) months.

Tie proposed pavement marking lines to existing pavement marking lines.

Replace any pavement markings that have been damaged by the end of each day's
operation.

The Design-Build Team shall not place temporary markings on any final asphalt
pavement surface unless the temporary markings are placed in the exact location of the
final pavement marking.

The Design-Build Team shall remove all conflicting markings or markers prior to shifting
traffic to a new pattern.

Unless noted otherwise in this RFP, removal of the temporary pavement markings on
asphalt surfaces shall be accomplished by an NCDOT approved system to minimize
damage to the road surface. All temporary pavement markings on concrete pavement
shall be removed by water blasting. Temporary pavement markings shall not be
obliterated with any type of Black Pavement Markings (paint or other material). The
Design-Build Team shall remove all temporary pavement markings without removing
more than 1/32-inch of the pavement surface.

I. Temporary Traffic Signals

e Temporary Traffic Signals are not anticipated on this project.

J. Miscellaneous
Provide portable temporary lighting to conduct night work in accordance with the
NCDOT 2006 Standard Specifications for Roads and Structures. Reference the Record
of Decision Project Commitments for coordination of lighting work prior to
implementation.

Provide proper drainage for all temporary alignments and / or traffic shifts.

The Design-Build Team shall be responsible for coordinating with the law enforcement
agency if they will be used. The Staging Concept shall address when law enforcement
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will be used, where they will be used, duration and why. The Design-Build Team shall
only utilize officers who are outfitted with law enforcement uniforms and marked
vehicles, which are equipped with proper lights mounted on top of the vehicle and agency
emblems.

A $250 speeding penalty ordinance will not be approved for this project.

The Design-Build Team shall be responsible for all required temporary shoring, including
but not limited to providing, installing, maintaining and removing. Temporary shoring for
the maintenance of traffic is defined as shoring necessary to provide lateral support to the
side of an excavation or embankment parallel to an open travelway when a theoretical 2:1
(H:V) slope from the bottom of the excavation or embankment intersects the existing
ground line closer than 5 feet from the edge of pavement of the open travelway. The
Design-Build Team shall identify locations where “temporary shoring for maintenance of
traffic” will be required on the Traffic Control Staging Concept. The Design-Build Team
shall install temporary traffic barrier as shown on a detail available from the Work Zone
Traffic Control Section. This detail provides design information on the temporary traffic
barrier location in relation to the temporary shoring and traffic location. The NCDOT
Geotechnical Engineering Unit and Work Zone Traffic Control Section websites have
more information on temporary shoring. (Notes related to Temporary Shoring are not
required in the General Notes sheet for the Traffic Management Plan)

http://www.ncdot.org/doh/preconstruct/hichway/geotech/formdet/standards.html

http://www.ncdot.org/doh/preconstruct/wztc/DesRes/English/TemporaryShoring/
TempShoring.pdf

The Design-Build Team shall adhere to the additional shoring requirements located on
the Work Zone Traffic Control Section and Geotechnical Engineering Unit websites.

The Design-Build Team shall identify on the appropriate traffic control detail where

temporary shoring will be used by providing station limits, offsets, the type of shoring
and where temporary traffic barrier will be located if needed.
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PAVEMENT MARKINGS SCOPE OF WORK (10-19-2010)

General

The Design-Build Team shall prepare Final Pavement Marking Plans in accordance with the
latest edition of the Manual on Uniform Traffic Control Devices (MUTCD), the NCDOT
Roadway Standard Drawings (July 2006), “Guidelines for Preparation of Traffic Control and
Pavement Marking Plans for Design-Build Projects”, and the “Design-Build Submittal
Guidelines” and the contract requirements contained herein.

Final Pavement Marking Plan Requirements

The Design-Build Team shall select a Private Engineering Firm (PEF) that has experience
designing and sealing Pavement Marking Plans for NCDOT on comparable projects.

The Design-Build Team shall develop Pavement Marking Plans that maintain all types of traffic
(motorists, bicyclists, and pedestrians within the highway, including persons with disabilities in
accordance with the Americans with Disabilities Act of 1990 (ADA), Title II, Paragraph 35.130)
as defined by the Manual for Uniform Traffic Control Devices (MUTCD).

Pavement Markings, Markers and Delineation

The Design-Build Team shall not place any final pavement markings and markers until the Final
Pavement Marking Plans have been accepted by the Department.

The Design-Build Team shall use pavement marking, marker, and other delineation products that
conform to all NCDOT requirements and are listed on the NCDOT Approved Products List. The
use of any devices that are not shown on the Approved Product List shall require written
approval from the Signing and Delineation Unit.

The Design-Build Team shall install pavement markings and markers in accordance with the
NCDOT 2006 Standard Specifications for Roads and Structures, and in accordance with the
manufacturer’s procedures and specifications.

The Design-Build Team shall install polyurea with highly reflective elements for pavement
markings and permanent raised pavement markers.

Use water blasting or grinding to remove all residue and surface laitance on concrete surface
prior to placing pavement marking materials.

The Design-Build Team shall tie proposed pavement marking lines to existing pavement

marking lines. The Design-Build Team shall replace any pavement markings that have been
damaged by the end of each day’s operation.
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UTILITIES COORDINATION SCOPE OF WORK  (03-14-11)

The Design-Build Team shall obtain the services of a Private Engineering Firm (PEF)
knowledgeable in the NCDOT Ultility Coordination Process involved with utility relocation /
installation and highway construction. The Design-Build Team shall be responsible for
coordinating all utility relocations, removals, and / or adjustments where the Design-Build Team
and Utility Company, with concurrence from the Department, determine that such work is
essential for highway safety and performance of the required highway construction.
Coordination shall be for all utilities whether or not they are specifically identified in this scope
of work and shall include any necessary utility agreements when applicable. NCDOT will be the
approving authority for all utility agreements and approval of plans.

Cost Responsibility

The Design-Build Team shall be responsible for all costs associated with relocating water and
sewer facilities. The Design-Build Team shall also be responsible for all costs associated with
attaching a 115kV transmission line to, accommodating the attachment of a fiber optic phone
line on, the new bridge.

For any unknown utilities (defined as those utilities not identified in this scope of work) or the
portion of known utilities off the new structure, the NCDOT will be responsible for all other
non-betterment utility relocation cost when the utility company has prior rights of way /
compensable interest. The utility company shall be responsible for the relocation costs if they
can not furnish evidence of prior rights of way or a compensable interest in their facilities. The
Design-Build Team shall be responsible for determining the cost responsibility for the utility
relocations. The Design-Build Team shall be responsible for all costs associated with utility
relocations due to haul roads and / or any other temporary conditions resulting from the Design-
Build Team’s methods of operation or sequence of work. NCDOT will be the approving
authority for all utility agreements and approval of plans

Project Details

The Design-Build Team shall be responsible for verifying the utility locations, type of facilities,
and identifying the utility owners in order to coordinate the relocation of any utilities, known and
unknown, in conflict with the project. The following utilities are known to be located within the
project construction limits:

Utility Owner Utility Type Cost Responsibility
Cape Hatteras EMC Power Utility Owner
Century-Link Telephone Phone Utility Owner

*Dare County Water Water Line NCDOT (GS 136-27)
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Water

If the Design-Build Team's design and / or construction require the relocation of existing water,
designs shall be coordinated with the NCDOT Ultility Coordination Unit. All costs associated
with the design and construction for relocation of the existing water facility shall be the
responsibility of the Design-Build Team and shall be included in the lump sum bid for the
project. The Design-Build Team shall develop designs; prepare all plans for needed agreements
and permits; submit permits directly to the agencies and obtain approval from the agencies. The
Design-Build Team shall be responsible for all permit fees.

Designs shall be coordinated with the NCDOT Utility Coordination Unit. The Design-Build
Team shall be responsible for submitting five (5) sets of 11 x 17 utility construction drawings to
the State Utility Agent, via the Transportation Program Management Director, for further
handling. Each set shall include a title sheet, plan sheets, profiles and special provisions if
required. Once approved by the State Utility Agent, the plans, with the appropriate agreement,
will be sent out to Dare County Water system for their review and concurrence.

The relocation of all water facilities shall be done in accordance with the NCDOT policies and
the latest applicable County/City Water design requirement/ specifications. In the event of
conflicting design parameters in the requirements noted above, the proposed design shall adhere
to the most conservative values. The Design-Build Team may obtain the design requirements /
specifications from the website noted below:

http://www.darenc.com/water/addinfo.htm

*Dare County has a water-line located near the northern bridge termini supplying water to
the Oregon Inlet Marina and Fishing Center. If possible, the Design Build Team shall avoid
impacting this water-line as part of their overall design.

An existing sanitary sewer nitrification field is located off the existing NCDOT right-of-way
near the northwest end of the existing bridge. This nitrification field is part of the sanitary sewer
system which serves the privately owned marina, Oregon Inlet Marina & Fishing Center,
adjacent to the existing bridge. The Design-Build Team shall be responsible for assessing the
impact of their design as well as construction activities on the existing nitrification field.
Additionally, the Design-Build Team shall also be responsible for negotiating with the private
owner of the septic system for possible relocation of the affected portion of the sewer system.
None of these facilities shall be relocated onto NCDOT right-of-way. If possible, the Design
Build Team shall avoid impacting this sanitary sewer nitrification field as part of their overall
design.

The Design-Build Team will not be responsible for any NEPA work that may be required for the
relocation of this field.
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Utilities on Structure

The Department has agreed to allow the Cape Hatteras EMC 115kV transmission line and the
Century Link telephone line on the new bridge. The Design-Build Team shall be responsible for
the supply and installation of all attachments, hardware, conduit, and appurtenances required for
the utility owners to place the 115kV and phone lines on the bridge. Cape Hatteras EMC will
supply the necessary cable for the transmission line to the Design-Build Team and the Design-
Build Team shall be responsible for pulling the power line. The Design-Build Team shall
subcontract a qualified subcontractor to conduct this pull. Cape Hatteras EMC will have a
representative on site during this operation. Cape Hatteras EMC will perform all electrical work
to tie in the new line into existing. The Design-Build Team will not be responsible for the
supply or the puling of the fiber optic phone line for Century Link. It is anticipated that these
lines will be interior to any segmental box sections of the structure.

Utility Relocation Plans

In the event of a utility conflict, the Design-Build Team shall request that the utility company
submit relocation plans (Highway Construction Plans to be provided by the Design-Build Team
to Utility Owners) that show existing utilities and proposed utility relocations for approval by the
NCDOT.

The Design-Build Team shall submit (3) three copies of the Utility Relocation Plans to the
NCDOT State Utility Agent, via the Transportation Program Management Director, for review
and approval prior to relocation work beginning. The Design-Build Team shall also be
responsible for submitting the appropriate agreements to be used with the Utility Relocation
Plans for the portions of the phone and transmission lines located off the new structure (See
Agreements found elsewhere in this scope of work). After the review process is complete, the
NCDOT Utility Coordination Unit will submit one (1) copy of the Utility Relocation Plans,
executed agreements and any necessary comments back to the Design-Build Team. The
NCDOT Utility Coordination Unit will also submit a copy of the approved Utility Relocation
Plans to the Department’s Resident Engineer. If the Utility Relocation Plans are approved
subject to changes, it shall be the Design-Build Team’s responsibility to coordinate these
changes with the appropriate utility company.

Compensable Interest

Typically, affidavits, recorded easements or NCDOT agreements can serve as evidence of prior
rights. A compensable interest is identified as follows:

(A)  Existing or prior easement rights within the limits of the project, either by
recorded right of way or adverse possession (Utility occupying the same location
for twenty (20) plus years outside the existing highway rights of way).

(B)  Entities covered under General Statute 136-27.1 and 136-27.2. Statute requires

the NCDOT to pay the non-betterment cost for certain water, sewer and gas
relocations.
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(C)  Utilities that have a joint-use agreement that constitutes a compensable interest
with entities that have existing or prior easements rights within the project limits.

Work Performed by Design-Build Team for Utility Owners

If the Design-Build Team elects to make arrangements with a Governmental Agency or any
other utility owner for proposed utility construction, in which the Agency / Utility Owner shall
be responsible for the costs of work to be performed by the Design-Build Team, the Design-
Build Team shall be responsible for negotiating all costs associated with the proposed
construction. Once the Design-Build Team and the Agency / Utility Owner agree on a plan and
a lump sum estimated cost for the utility construction, the Design-Build Team shall be
responsible for submitting five (5) sets of 11 x 17 utility construction drawings to the State
Utility Agent, via the Transportation Program Management Director, for further handling. Each
set shall include a title sheet, plan sheets, profiles and special provisions if required. Also, a
letter from the Agency / Utility Owner agreeing to the plans and lump sum cost must accompany
this package. The NCDOT will reimburse the Design-Build Team the estimated lump sum cost
under a Supplemental Agreement. The necessary Utility Agreement to the Agency / Utility
Owner for reimbursement shall be a two party agreement between the NCDOT and the Agency /
Utility Owner; and will be developed and executed by the Department.

If the Design-Build Team is requested, in writing, by a utility company to relocate facilities not
impacted by the project's construction, and / or upgrade or incorporate new facilities as part of
the highway construction, designs shall be coordinated with the Utility Owner and NCDOT
Utility Coordination Unit. The associated design and construction costs shall be negotiated and
agreed upon between the Design-Build Team and the utility company. The Design-Build Team
shall develop designs; prepare all plans for needed agreements and permits; submit permits
directly to the agencies and obtain approval from the agencies. The Design-Build Team shall be
responsible for all permit fees.

Communication Cables/Electrical Services for ITS Devices:
Prior to establishing the location for new meter poles, the Design Build Team shall coordinate
with the local Power Distribution company concerning accessibility of E/C service and safety in

maintenance of the meter.

All service taps that require a parallel installation within the C/A shall require plans for review
and approval by the NCDOT prior to installation.

Preferably, parallel service installations within a C/A shall be buried and located as close to the
R/W line as practical. However, due to unusual circumstances the NCDOT may approve aerial

installations.

The Design Build Team shall be responsible for any cost concerning service taps provided by the
utility company.
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Requirements for attachments to proposed structures
(A)  No attachments shall be allowed below the bottom of the beams and / or girders.
(B)  Dirilling of, or attachments to, beams and / or girders shall not be allowed.

(C) A minimum of 18 of clearance to beams and / or girders shall be maintained if
possible.

General

The Design-Build Team shall not commence work at points where the highway construction
operations are adjacent to utility facilities, until making arrangements with the utility company to
protect against damage that might result in expense, loss, disruption of service or other undue
inconvenience to the public or utility owner. The Design-Build Team shall be responsible for
damage to the existing or relocated utilities resulting from the Team’s operations. In the event of
interruption of any utilities by the project construction, the Design-Build Team shall promptly
notify the proper authority (Utility Company) and cooperate with the authority in the prompt
restoration of service.

The Design-Build Team shall accommodate utility adjustments, reconstruction, new installation
and routine maintenance work that may be underway or take place during the progress of the
contract.

The Design-Build Team shall be required to use the guidelines as set forth in the following:

(A4)  NCDOT Utility Manual - Policies & Procedures for Accommodating Utilities on
Highway Rights of Way

(B)  Federal Aid Policy Guide - Subchapter G, Part 645, Subparts A & B

(C)  Federal Highway Administration’s Program Guide, Utility Adjustments &
Accommodations on Federal Aid Highway Projects

(D)  NCDOT Construction Manual Section 105-8
(E)  NCDOT Right of Way Manual - Chapter 16 Utility Relocations
(F)  NCDENR Public Water Supply - Rules governing public water supply

(G)  NCDENR Division of Water Quality - Title 15A - Environment and Natural
Resources

Agreements

The Department will be responsible for the agreements necessary to place the portion of the fiber
optic line and the 115kV transmission line on the new bridge. The Design-Build Team shall be
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responsible for all other utility agreements, including those necessary for the portions of the
phone and transmission lines located off the new bridge, in accordance with this scope of work.

If a utility company can provide evidence of prior rights of way or a compensable interest in
their facilities, the Design-Build Team shall coordinate the non-betterment utility relocation cost
with the utility company and develop the Utility Agreement. The Design-Build Team shall be
required to utilize the NCDOT Three-Party Utility Relocation Agreement as required to relocate
utilities.  The Design-Build Team shall pay the utility owner for their costs as the work
progresses.  The Design-Build Team shall provide evidence that such payment has been
received by the utility owner before the Engineer will make a partial payment for these costs.

The NCDOT State Utility Agent must execute approved agreements on Design-Build highway
projects. The Utility Relocation Agreements (Cost Agreement) and encroachment agreements
are available from the NCDOT Utility Coordination Unit. Reference Pages 59 and 60 of the
NCDOT Utility Manual on Policies & Procedures for Accommodating Ultilities on Highway
Rights of Way for the different types of encroachment agreements available for use.

The Design-Build Team shall be required to utilize the NCDOT Standard Utility Encroachment
Agreements as necessary in relocating utilities. The Encroachment Agreements shall be used
under the following conditions:

(A)  If a utility company is not occupying a valid right of way / compensable interest
and the proposed relocation will place the relocated utilities within the existing or
proposed highway rights of way.

(B)  For all new utility installations within the existing or proposed highway rights of
way. This includes all water, sewer and gas lines owned by entities covered
under General Statute 136-27.1 and 136-27.2.

(C) In either case above, the Design-Build Team shall submit 5 copies of the
encroachment plans plus 2 originals and 3 copies of the encroachment agreement
to the NCDOT State Utility Agent, via the Transportation Program Management
Director, for approval.

199



C202185 (B-2500) Intelligent Transportation Systems Scope of Work Dare County

INTELLIGENT TRANSPORTATION SYSTEMS SCOPE OF WORK' (12-18-08)

Introduction

This ITS Scope of Work requires the design, installation, integration, and testing of one wind
speed sensor. The device will be located on the north end of the bridge prior to the bridge deck
in a location serviceable by the power utility company and approved by the Engineer. As an
option, the wind sensor may also be placed on the solar array platform provided it is located a
minimum of 5 feet above the rail with a lowering device installed for maintenance access.
Information from the device shall be communicated to the Division 1 office located at 113
Airport Drive (Suite 100), Edenton, NC.

The Design-Build Team shall determine the location of the wind sensor, obtain Engineer’s
approval of the location, and install the sensor and all other equipment necessary for the
installation and delivery of a fully functional system.

The Design-Build Team shall install or arrange for installation of new electrical service for the
successful installation and operation of the device. The Design-Build Team shall be responsible
for all costs associated with providing the electrical service.

The Design-Build Team shall furnish and install an approved wireless modem (i.e. Verizon
Wireless or approved equivalent), antenna, cables, surge protection, and all other material
necessary to establish communications to the field equipment. The Design-Build Team shall
coordinate with the service provider, through the Department, to activate the modem. Submit all
material for approval prior to installation. The Design-Build Team shall be responsible for the
integration of the device with the central system.

Upon completion of the work, the Design-Build Team shall demonstrate successful integration
and operation of the newly installed device by conducting unit and system tests using approved
test plans and procedures.

General Requirements

Perform all work in accordance with the 2006 North Carolina Department of Transportation
(NCDOT) Roadway Standard Drawings and the Standard Specifications. All electrical
equipment shall conform to the latest version of the applicable standards of the National Electric
Manufacturer's Association (NEMA), the Underwriters' Laboratories, Inc. (UL), the Electronic
Industries Association (EIA), the International Municipal Signal Association (IMSA), and the
National Electrical Safety Code (NESC). All materials and workmanship shall conform to the
requirements of the NESC, standards of the American Society for Testing and Materials
(ASTM); American National Standards Institute (ANSI); and any state laws and city codes and
ordinances that apply.

The Department has a Qualified Products List (QPL) available for the Design-Build Team’s use.

The QPL web site is:
http://www.ncdot.org/doh/preconstruct/traffic/ITSS/SMS/qpl/
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Submittals

Provide NCDOT with a minimum of 20 working days for reviews of conformance with this
Scope of Work. The Design-Build Team must submit 100% project plans and specifications for
approval by the NCDOT. Submittals should be made on half-size plan sheets. Also, submit the
following to the Engineer concurrent with the plans and specifications:

o Manufacturer’s warranty information on all devices furnished with each device
subsystem. (The information should be presented in an organized manner using ring
binders with annotated section dividers.)

o All manuals (user guides, owners’ manuals, etc.) furnished by the manufacturer for all
devices used in each device subsystem.

o All software furnished on the project.

The Design-Build Team must provide detailed wiring diagrams showing all I/O addressing for
each new device installed.

Wind Sensor Equipment

The Design-Build Team shall provide a remote processing unit (RPU) with the minimum
features:

o Cabinet: NEMA 4 Aluminum sized to house RPU and all wind sensor support
equipment plus 50% free space for future upgrades,

o Memory: 96MB Minimum,

o Analog Inputs: 31 channels with dedicated inputs,

o Analog Input Voltage Range: -10V to +10V,

o Serial Ports: 10 with selectable 300 to 115 Kbps baud rates,

o Serial Port Protocols: selectable EIA-232, RS-422/485 half or full duplex,

o Ethernet Port: 1,

o USB Ports: 2,

o Automatic Reset: watchdog timer,

o Operating Voltage: 120VAC,

o Operating Temperature: -40 to 70 degrees C,

o Operating Humidity Range: 0-95% non-condensing.

The Design-Build Team shall provide an ultrasonic anemometer with heater that meets the
following minimum requirements:

» Corrosion-resistant construction,

o Fully wind-tunnel tested and calibrated,

o 0.1 m/s wind speed resolution,

o 0.1m/s (+/-2%) at 30m/s, +/-3% at 70m/s wind speed accuracy,
o 1 degree wind direction resolution,

o +/- 2 degrees wind direction accuracy,

o 0to 360 degrees measuring wind speed direction,

e 0-160 mph measuring wind speed,

o RS-232/485 port,

o -50to 50 degrees C operating temperature.
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The Design-Build Team shall furnish and install Class 3, 30-foot wood poles as necessary for the
installation of wind sensor, RPU cabinet and electrical service. Provide poles of treated southern
pine or treated Douglas fir as described in the Standard Specifications for electrical service. The
Design-Build Team shall furnish and install a grounding system as required by NCDOT standard
drawings and Standard Specifications. The Design-Build Team shall furnish and install }4-inch x
36-inch copper-clad air terminal (Class II), with “2-inch diameter, 28-strand (minimum) Class II,
bare copper conductor, routed down pole and attached to the central ground rod for lighting
protection.

Integration

The Design-Build Team shall furnish and install necessary software module in the central
computer for the integration of the wind sensor system and provide a software license to the
Engineer. The central systems shall be configured to automatically poll the wind sensor, display
the data, and activate an audible alarm when a programmable threshold value, as determined by
the Engineer, is reached and/or exceeded, as well as send emails and pagers messages
programmed by the system administrator.

Testing

The Design-Build Team shall submit a detailed unit and system test plan, as well as notification
of intended testing to the Engineer for approval at least 45 working days prior to initiation of any
testing, including the identification of all required testing levels for the specific equipment
provided. The testing shall not commence until such time that the unit and system test plan is
approved by the Engineer.

Training
Provide two (2) hours of field and two (2) hours of central system training. The field training

should address, at a minimum, the following subjects:

o Field components overview,
o Field components operation and configuration,
o Field component scheduled maintenance.

The central system training should address, at a minimum, the following subjects:

o Field device set up and configuration in the central software,
o Software use and configuration.

The Design-Build Team shall provide all training material including, a training outline, proposed
dates for training, and three (3) copies of user’s manual and training material handouts to the
Engineer for review and approval a minimum of 30 days prior to the proposed training date.
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30-Day Observation Period

Upon completion of the successful completion of the Unit Test and the System Test, and the
correction of all deficiencies, including minor construction items, a 30-day Observation Period
will commence. This observation will consist of a 30-day period of normal operations of the
new field equipment operating with the central equipment without any failure.

The Design-Build Team shall respond to system or component failures (or reported failures) that
occur during the 30-day Observation Period within twenty-four (24) hours and correct said
failures within forty-eight (48) hours. Failures that impact the central software, anemometer,
RPU, or wireless modem for more than forty-eight (48) hours will suspend the 30-day
Observation Period beginning at the time when the failure occurred. After the cause of such
failure has been corrected, timing of the 30-day Observation Period will resume. System or
component failures that necessitate a redesign of any component and failures in any of the major
system components (central software, anemometer, RPU, wireless modem) exceeding a total of
three (3) occurrences will re-initiate the 30-day Observation Period following the correction of
the failing design or devices.

203



C202185 (B-2500) Erosion And Sedimentation Control Scope of Work Dare County

EROSION AND SEDIMENTATION CONTROL SCOPE OF WORK (10-11-10)

The NCDOT REU shall review and accept all Erosion and Sedimentation Control Plans.
Clearing & Grubbing and Final Grade Release for Construction (RFC) Erosion Control Plans
shall be submitted to all NCDOT Personnel listed in the Design-Build Submittal Guidelines
before any land disturbing activities, including clearing and grubbing, can commence. The
Design-Build Team shall also provide five additional copies of each submittal that the
Department will distribute to the permitting agencies for their information. If the Design-Build
Team chooses to perform the work in discrete sections, then a complete set of Clearing &
Grubbing and Final Grade RFC Erosion Control Plans shall be submitted, accepted, and
distributed as noted above prior to land disturbing activities, including clearing and grubbing,
commencing in that section. No land disturbing activities, including clearing and grubbing, shall
occur in any location that does not have accepted Clearing & Grubbing and Final Grade RFC
Erosion Control Plans. Refer to the most recent version of the NCDENR - Erosion and Sediment
Control Planning and Design Manual for erosion control design guidelines not addressed in this
Scope of Work.

Erosion and Sedimentation Control Plans shall at a minimum address the following:
I. Complete Set of Plans
A. Clearing and Grubbing Phase

1. Use correct NCDOT symbology

2. Protect existing drainage structure inlets with Rock Inlet Sediment Trap Type ‘A’
(RIST-A), Rock Inlet Sediment Trap Type ‘C’ (RIST-C), Rock Pipe Inlet Sediment
Trap Type ‘A’ (PIST-A), etc.

3. Utilize adequate perimeter controls (temporary silt ditches (TSD), temporary silt
fence (TSF), etc.)

4. Utilize infiltration basins and rock measures with sediment control stone (Temporary

Rock Sediment Dam Type ‘B’ (TRSD-B), Temporary Rock Silt Check Type ‘A’

(TRSC-A), etc.) at drainage outlets

Take into account existing topography and show contour lines

6. Show 50-foot Environmentally Sensitive Area (ESA) around Oregon Inlet, Motts
Creek and all jurisdictional streams on Clearing & Grubbing EC Plans only

7. Utilize Temporary Rock Silt Checks Type ‘B’ (TRSC-B) to reduce velocity in
existing ditches with spacing of 250 feet divided by percentage of ditch grade. Also
utilize TRSC-B’s in proposed TSD’s and temporary diversions (TD)

8. Protect existing streams; do not place erosion control devices in live streams

9. Provide adequate silt storage for 3600 cubic feet per disturbed acre and sediment
basins shall be sized with surface area equal to 435 square feet per cubic foot per
second (cfs) of the peak inflow rate, Q25, using 25-year peak rainfall data (NCDENR
- Erosion and Sediment Control Planning and Design Manual or NOAA’s National
Weather Service web site http://hdsc.nws.noaa.gov/hdsc/pfds/orb/nc_pfds.html for
partial duration (ARI) time series type). A Sediment Basin Designer Spreadsheet will
be provided by the NCDOT Roadside Environmental Unit (REU) upon request.

9]
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10.

11.

12.

13.

14.

15.

Infiltration Basins shall provide adequate silt storage for 1800 cubic feet per disturbed
acre with surface area equal to 325 square feet per cubic foot per second (cfs) of the
peak inflow rate, Q25, using the 25-year peak rainfall data (NCDENR - Erosion and
Sediment Control Planning and Design Manual or NOAA’s National Weather
Service web site http://hdsc.nws.noaa.gov/hdsc/pfds/orb/nc_pfds.html for partial
duration (ARI) time series type). Infiltration Basin shall be designed to dewater in 3
days or less. An Infiltration Basin Designer Spreadsheet will be provided by the
NCDOT Roadside Environmental Unit (REU) upon request.

The minimum and maximum length to width ratio of all Sediment Basins shall be 2:1
and 6:1, respectively.

Coir Fiber Baffles shall be installed in all silt basins and sediment dams at drainage
outlets. For silt basins with a 20-foot or longer length, three Coir Fiber Baffles shall
be installed with a spacing of 1/4 the basin length. For silt basins with a length less
than 20 feet, a minimum of two Coir Fiber Baffles shall be installed, with a spacing
of 1/3 the basin length. The Design-Build Team will not be required to show the
individual baffles on the Erosion Control Plans, but shall be required to incorporate
the Coir Fiber Baffle Detail on the Erosion Control Plans.

Include any culvert and / or pipe construction sequence plan sheets in the Clearing &
Grubbing Erosion Control Plans; all pipes 48 or larger, or any combination of pipes
that total 48 or more require a construction sequence. Prior to installation of pipes
smaller than 48 inches in jurisdictional areas, the Design Build Team shall submit a
phasing plan for managing the watercourse to the Resident Engineer for review and
acceptance. The phasing plan shall be in accordance with the Best Management
Practices for Construction and Maintenance Activities.

Incorporate temporary sediment basins into permanent stormwater devices and
include a skimmer on the riser 1 foot from bottom of basin if applicable.

Utilize Wattles with Polyacrylamide (PAM) in temporary and permanent, existing
and proposed ditches at a spacing of 50 ft. in areas where sediment basins are not
feasible at drainage outlets, and in areas where sediment basins at drainage outlets
cannot be properly sized to surface area and/or sediment storage requirements due to
safety concerns, ROW limitations, utility conflicts, or other construction limitations
approved by the Roadside Environmental Unit.

B. Final Grade Phase

1.

Use correct NCDOT symbology

2. Protect existing and proposed drainage structure inlets with RIST-A, RIST-C,

(98]

PIST-A, etc.

Utilize adequate perimeter controls (TSD, TSF, etc.)

Utilize TRSC-B’s to reduce velocity in existing and proposed ditches with spacing of
250 feet divided by percentage of ditch grade. Also utilize TRSC-B’s in proposed
TSD’s and TD’s

Utilize temporary slope drains and earth berms at top of fill slopes 5 feet or higher
and a fill slope grade of 3:1 or steeper, or where there are superelevations above 0.04
and fills are greater than 3 feet. Maximum slope drain spacing shall be 200 feet.
Utilize rock energy dissipater and / or silt basin at outlet of slope drain
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10.
11.

12.

13.

14.

15.

Devices at all drainage turnouts shall utilize infiltration or sediment control stone
(TRSD-B, TRSC-A, etc.) and a spillway with an adequately designed base length to
distribute outflow

Provide adequate silt storage for 3600 cubic feet per disturbed acre and sediment
basins shall be sized with surface area equal to 435 square feet per cubic foot per
second (cfs) of the peak inflow rate, Q25, using 25-year peak rainfall data (NCDENR
- Erosion and Sediment Control Planning and Design Manual or NOAA’s National
Weather Service web site http://hdsc.nws.noaa.gov/hdsc/pfds/orb/nc_pfds.html for
partial duration (ARI) time series type). A Sediment Basin Designer Spreadsheet will
be provided by NCDOT REU upon request

Provide matting for erosion control in all ditch lines where the velocity is greater than
2.0 ft./s, and the shear stress is 1.55 psf or less. For ditch lines with a shear stress
above 1.55 psf, Permanent Soil Reinforcement Mat or Rip Rap shall be utilized
Provide matting for erosion control on all fill slopes 2:1 or steeper

Infiltration Basins shall provide adequate silt storage for 1800 cubic feet per disturbed
acre with surface area equal to 325 square feet per cubic foot per second (cfs) of the
peak inflow rate, Q25, using the 25-year peak rainfall data (NCDENR - Erosion and
Sediment Control Planning and Design Manual or NOAA’s National Weather
Service web site http://hdsc.nws.noaa.gov/hdsc/pfds/orb/nc_pfds.html for partial
duration (ARI) time series type). A Sediment Basin Designer Spreadsheet will be
provided by the NCDOT Roadside Environmental Unit (REU) upon request

The minimum and maximum length to width ratio of all Sediment Basins shall be 2:1
and 6:1, respectively

Coir Fiber Baffles shall be installed in all silt basins and sediment dams at drainage
outlets. For silt basins with a 20-foot or longer length, three Coir Fiber Baffles shall
be installed with a spacing of 1/4 the basin length. For silt basins with a length less
than 20 feet, a minimum of two Coir Fiber Baffles shall be installed, with a spacing
of 1/3 the basin length. The Design-Build Team will not be required to show the
individual baffles on the Erosion Control Plans, but shall be required to incorporate
the Coir Fiber Baffle Detail on the Erosion Control Plans

Incorporate temporary sediment basins into permanent stormwater devices and
include a skimmer on the riser 1 foot from bottom of basin if applicable.

Utilize Wattles with Polyacrylamide (PAM) in temporary and permanent, existing
and proposed ditches at a spacing of 50 ft. in areas where sediment basins are not
feasible at drainage outlets, and in areas where sediment basins at drainage outlets
cannot be properly sized to surface area and/or sediment storage requirements due to
safety concerns, ROW limitations, utility conflicts, or other construction limitations
approved by the Roadside Environmental Unit.

C. Intermediate Phase

Intermediate Erosion Control Plans shall only be required if design modifications and / or
site conditions require additional erosion control design or design revisions to the RFC
Clearing and Grubbing and / or RFC Final Grade Erosion Control Plans. Intermediate Plans
shall be submitted for review and shall be accepted prior to construction of any aspect
impacted by the revised erosion control design. For any intermediate phase, comply with
Section B, “Final Grade Phase” above.
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II. Detail Sheets and Notes

A. Provide project specific special notes and details such as temporary rock silt check type
B, coir fiber baffle, skimmer basin, etc.

B. Provide matting summary sheet(s): matting for erosion control and permanent soil
reinforcement mat

C. Provide reforestation sheet(s): regular, wetland, streambank and / or buffer showing
appropriate species

ITL. Title Sheet

Show correct notes: HQW, ESA, clearing and grubbing, etc.

Show correct standards for project

List of standard NCDOT symbology

Show name and certification number of Level IIIA certified individual responsible for
designing and/or reviewing Erosion and Sedimentation Control Plans

Sawp

IV.Special Provisions
A. Erosion Control Special Provisions are available at the following website:
http://www.ncdot.org/doh/operations/dp _chief eng/roadside/soil water/special_provisions/

B. References in Erosion Control Special Provisions from the aforementioned website to
Method of Measurement, Basis of Payment, or any other statement regarding direct
payment for Erosion & Sediment Control measures shall be disregarded.

C. Erosion Control / Stormwater Certification found elsewhere in this RFP.

V. Miscellaneous

A. Plan submittals shall include all pertinent design information required for review, such as
design calculations, drainage areas, etc.

B. The NCDOT REU will provide a sample set of Erosion and Sedimentation Control Plans

(including any special details or special provisions used by the NCDOT REU) and

MicroStation Erosion Control Workspace to the Design-Build Team for reference upon

request.

Plans shall address any environmental issues raised during the permitting process.

Sufficient time shall be allowed for the Design-Build Team to make any changes to the

Erosion and Sedimentation Control Plans deemed necessary by the NCDOT REU.

E. Temporary access and haul roads, other than public roads, constructed or used in
connection with the project shall be considered a part of the project and addressed in the
Erosion and Sedimentation Control Plans.

F. Borrow or waste areas that are part of the project shall require a separate Reclamation
Plan, unless the borrow or waste activity is regulated under the Mining Act of 1971, or is
a landfill regulated by the Division of Solid Waste Management (NCDENR). The
Design-Build Team shall submit the permit number for waste / borrow sites covered by
the Mining Act or regulated by DSWM (DENR) concurrently to the Transportation
Program Management Director and the Resident Engineer. For Reclamation Procedures,
see:

oA
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http://www.ncdot.org/doh/operations/dp_chief eng/roadside/fieldops/downloads/Files/C
ontractedReclamationProcedures.pdf

G. Whenever the Engineer determines that significant erosion and sedimentation continues
despite the installation of approved protective practices, the Design-Build Team shall be
required to and shall take additional protective action.

H. An accepted Erosion and Sedimentation Control Plan does not exempt the Design-Build
Team from making every effort to contain sediment onsite.

I. Any Erosion Control Design revisions made during the construction of the project shall
be submitted to NCDOT REU by the 15™ of the month via the Transportation Program
Management Director. At anytime requested by the Engineer or the Roadside
Environmental Unit, the Design-Build Team shall provide an updated version of the
Erosion and Sedimentation Control Plans for distribution to all parties involved in the
construction process.

J. The Design-Build Team shall comply with the North Carolina Administrative Code Title
15 A Department of Environment and Natural Resources Chapter 4, Sediment Control.

K. A pre-design meeting shall take place between the NCDOT REU Soil & Water
Engineering Section, the Design Build Team, and any other pertinent NCDOT personnel
before any Erosion and Sedimentation Control Designs are submitted to NCDOT REU.
Erosion and Sedimentation Control Plan submittals shall only be reviewed and accepted
by NCDOT REU after the Erosion Control Pre-Design Meeting. The Design Build Team
shall be required to submit a tentative Erosion and Sedimentation Control Plan submittal
schedule at the pre-design meeting.

L. At minimum, the Design Build Team shall bring one erosion control plan sheet with a
Clearing & Grubbing erosion control design to the Erosion and Sedimentation Control Plan
pre-design meeting.

M. All RFC Erosion and Sedimentation Control Plans, including any red line revisions, shall
be kept on site at all times throughout the duration of the project.

N. Erosion Control / Stormwater Certification shall be required according to the Project
Special Provision found elsewhere in this RFP.

O. Prior to installation of any erosion control devices, the Design-Build Team shall verify
boundaries of jurisdictional areas in the field and delineated with Safety Fence or
flagging. For guidance on Safety Fence and flagging in jurisdictional areas, see:

http://www.ncdot.org/doh/operations/dp_chief eng/roadside/fieldops/downloads/

P. Once RFC Erosion and Sedimentation Control Plans are issued, any major design change
or addition, any change that involves calculations, and any addition, deletion, or
relocation of a sediment basin shall be submitted to the NCDOT REU for review and
acceptance. Minor changes such as moving silt fence, adding or moving temporary
ditches (unless adding new runoff flow to a sediment basin), and adding or moving slope
drains shall be reviewed by the Engineer in the field.

Q. An alternative to placing soils capable of supporting vegetation on shoulders and fill
slopes shall be a 1-inch application of a compost blanket with seed and fertilizer
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incorporated into the compost. A Special Provision will be provided to the Design-Build
Team if this option is selected.

R. At a minimum, the Design-Build Team shall install Floating Turbidity Curtain around
each bridge end bent and construction staging areas in the water on the north and south
side approaches. If Turbidity Curtain is required at existing and proposed bridge
columns by environmental regulatory agencies, the Design-Build Team shall submit a
Turbidity Curtain design for the bridge columns to NCDOT REU for review and
acceptance.

EROSION CONTROL LIQUIDATED DAMAGES:

The Design-Build Team shall observe and comply with Federal and State Laws, Local Laws,
Ordinances, and Regulations; as well as Orders and Decrees of Bodies having any jurisdiction or
authority in accordance with Section 107 of the 2006 Standard Specifications for Roads and
Structures.

The Design-Build Team shall take all reasonable precautions to comply with all regulations of
all authorities having jurisdiction over public and private land governing the protection of
erosion and sedimentation. Any fines, remediation required or charges levied against the
Department for failing to comply with all rules and regulations concerning erosion and sediment
control, due to the Design-Build Team’s negligence, carelessness, or failure to implement the
Erosion and Sedimentation Control Plan and Specifications; or failure to maintain an approved
Storm Water Pollution Prevention Plan (SWPPP), regardless of absence of neglect, shall be
deducted from monies due the Design-Build Team. In addition to said fines, remediation
required, or charges levied, any associated engineering costs or actions taken by the Department
in order for the Department to comply with rules and regulations, as a result of the Design-Build
Team’s negligence, carelessness, or failure to implement the Erosion and Sedimentation Control
Plan and Specifications; and / or the SWPPP, regardless of absence of neglect, shall be deducted
from the monies due to the Design-Build Team.
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ENVIRONMENTAL PERMITS SCOPE OF WORK  (03-14-11)

General

The Department will allow no direct contact between the Design-Build Team and representatives
of the environmental agencies, including those from the National Park Service and the US Fish
and Wildlife Service. No contact between the Design-Build Team and the environmental
agencies will be allowed either by phone, e-mail or in person, without representatives of the
Department’s PDEA Branch and/or the DEO present. A representative from the NCDOT
Design-Build Office shall be included on all correspondence.

The Department will arrange, for each shortlisted team, a meeting with representatives of the
permitting agencies prior to the due date for the submission of Technical and Price Proposals.
The discussions and answers provided at these meetings are not contractually binding, but intend
to offer the Design-Build Teams an opportunity to inquire as to the permitting process as well as
specific team concepts.

The Design-Build Team shall be responsible for preparing all designs and documents needed to
obtain all permits for this project (Phase I). The permit application need not address future
phases of the Selected Alternative as described in the Environmental Assessment and Record of
Decision.

The Design-Build Team shall be responsible for preparing all documents necessary for the
Department to obtain the environmental permits for this project. Permit applications will be
needed for: US Army Corps of Engineers Section 404 Permit, US Army Corps of Engineers
Section 10 Permit (Rivers and Harbors Act), the NC Department of Natural Resources (DENR),
Division of Water Quality (DWQ) Section 401 Water Quality Certification, Division of Coastal
Management (DCM) Major Development Permit, State Stormwater Permit, and a US Coast
Guard Bridge Permit. The Design-Build Team shall be responsible for preparing all
documentation necessary in order for the NCDOT to request modifications to the USFWS and
NPS Special Use Permits if necessary (reference the Project Special Provision “Construction
Access and Staging”). In addition, the Design-Build Team shall also be responsible for the
preparation of all documents for a US Army Corps of Engineers Section 103 Permit (Marine
Protection, Research, and Sanctuaries Act) as may be required by the Design-Build Team’s
design, construction, or dredge disposal methods. The submittal to, and approval from, the
DWAQ is required on the project stormwater design plans as a prerequisite to the issuance of the
401 Certification.

Reference the Roadway Scope of Work for additional information regarding Special Use Permits
within the Cape Hatteras National Seashore and the Pea Island National Wildlife Refuge.

The Design-Build Team shall not begin ground-disturbing activities, including utility relocation,
until the required permits, including the USCG permit, have been issued (this does not include
permitted investigative borings covered under a Nationwide Permit #6). Reference is made to
the Project Special Provisions, “Schedule of Estimated Completion Progress”, ‘“Notice to
Proceed” and the Standard Special Provision, “Division One” for limitations on payout until such
time that all above referenced permits are obtained.
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The Department has reached concurrence point 4A (Avoidance and Minimization) in the Merger
01 Process used by the environmental agencies and the Department to obtain environmental
permits for projects. The Design-Build team shall participate and present information in steps
4B and 4C that are necessary to complete the Merger 01 process. The Design-Build Team shall
follow the appropriate details in the document titled “Merger 01 Implementation Team — Merger
01 Process Information” which will be provided to the short-listed teams.

The Department will schedule the 4B (Hydraulic Design Review) and 4C (Permit Impacts
Review) meetings. The Design-Build Team shall consider their anticipated schedule of pre-
requisite submittals and identify in their Technical Proposal what months they would like the
Department to schedule the 4B and 4C meetings, accordingly. Failure on the part of the Design-
Build Team to meet the dates, as identified in their Technical Proposal, places all responsibility
for associated delays solely in the hands of the Design-Build Team.

The Design-Build Team is bound by the terms of the Record of Decision, whether or not they are
expressly outlined in this RFP, and is held accountable for meeting all permit conditions. The
Design-Build Team is required to staff any personnel necessary to provide permit compliance.

Major Permit Application Process

It shall be the Design-Build Team's responsibility to acquire information and prepare permit
drawings that reflect the impacts and minimization efforts resulting from the Merger 01 Process
and as designed. Further it shall be the Design-Build Team’s responsibility to provide these
permit impact sheets (drawings) depicting the design and construction details to the Department
as part of the permit application. The Design-Build Team shall be responsible for developing the
permit application for all jurisdictional impacts. The permit application shall include all utility
relocations. The permit application shall consist of, at a minimum, the following:

o Cover Letter

e Minutes from the 4B and 4C meetings

e Permit drawings

o Half-size plans

e Completed forms (CAMA, ENG 4345, etc.) appropriate for impacts

Unless otherwise noted herein, the Department will re-verify and update, as needed, the required
environmental data that expires prior to the completion of the activity causing the impact in the
jurisdictional areas. These include, but are not limited to, federally protected species, re-
verification of wetland jurisdictional areas, and historic /archaeological sites.

The Department will provide preliminary mapping or aerial photography depicting general areas
of roughly 6 foot water depth in which Submerged Aquatic Vegetation is likely. The Design-
Build Team shall be responsible for verifying and ground-truthing the limits of Submerged
Aquatic Vegetation prior to the application of permits. The limits shall be verified by the
NCDOT and the environmental agencies such that appropriate limits can be reflected in the
permit applications.

A revised Section 7 Consultation may be necessary depending on the Design-Build Team’s final
alignment and approach to construction staging and access. In such case, the Design-Build Team
shall be responsible for all work noted in the Project Special Provision, “Construction Access
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and Staging”. In addition, the Design-Build Team shall draft a letter, for the Project
Development & Environmental Analysis Branch’s (PDEA) review and FHWA’s signature,
requesting concurrence from the United States Fish and Wildlife Service and the National
Marine Fisheries Service, as necessary, to document compliance with Section 7 of the
Endangered Species Act for those species requiring such concurrence.

Direct coordination among the Design-Build Team, the Transportation Program Management
Director, Resident Engineer, and the Natural Environment Unit (PDEA-NEU) shall be necessary
to ensure proper permit application development. Upon completion of the permit application
package, the Design-Build Team shall forward the package to the Transportation Program
Management Director, Resident Engineer, Division Environmental Officer (DEO) and PDEA-
NEU concurrently for review and approval. The Department will subsequently forward the
package to the appropriate agencies to have the permit application placed on public notice.

Any temporary construction measures, including de-watering, construction access, etc. shall be
addressed in the permit applications. Impacts that result from so-called temporary measures may
not be judged to be temporary impacts by the agencies. These issues shall be addressed and
reviewed by PDEA-NEU prior to the 4B and 4C meetings and resolved with the agencies during
the 4B and 4C meetings.

The Design-Build Team shall clearly indicate the location of, duration, and impacts of haul roads
within jurisdictional areas. The Design-Build Team shall also identify all proposed borrow and
waste sites. These details shall be included in the permit application data. Further, the Design-
Build Team shall describe the methods of construction of all structures. The description of the
temporary impacts (haul roads, utility relocations, work bridges, etc.) shall include restoration
plans, schedules, and disposal plans. This information shall be included in the permit application.
This information shall also be part of the data presented at the 4B and 4C meetings. There shall
be particular emphasis on minimizing impacts during the construction of the bridge over Oregon
Inlet as well as any work bridges and haul roads necessary for such construction.

The NCDOT hereby commits to ensuring, to the greatest extent possible, that the footprint of the
impacts in areas under the jurisdiction of the federal Clean Water Act shall not be increased
during the Design-Build effort. All fill material shall be immediately stabilized and maintained
to prevent sediment from entering adjacent waters or wetlands. The Design-Build Team shall be
responsible for ensuring that the design and construction of the project will not impair the
movement of aquatic life.

Receipts of notification to adjacent landowners under DCM jurisdiction shall be required as part
of the Major Development Permit application process.

The Design-Build Team shall submit one permit application for the entire project. The Design-
Build Team shall not submit multiple applications to develop a “staged permitting” process to
expedite construction activities in a phased fashion.

Requests made for modifications to the permits obtained by the Design-Build Team shall only be
allowed if the Engineer determines it to be in the best interest of the Department and will be
strongly discouraged. The Design-Build Team shall not take an iterative approach to hydraulic
design issues. The design shall be complete prior to permit application.
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Major Permit Timeframe

With the exception of the US Coast Guard Permit, the Design-Build Team should expect it to
take up to 12 months to accurately and adequately complete all designs necessary for permit
application, submit application request to the Department, and obtain approval for the permits
from the environmental agencies. Agency review time will be approximately 120 days from
receipt of a “complete” package. No requests for additional contract time or compensation will
be allowed if the permits are obtained within this 12-month period. With the exception of
location and survey work and permitted investigative borings covered under a Nationwide Permit
#6, no mobilization of men, materials, or equipment for site investigation or construction of the
project shall occur prior to obtaining the permits (either within the 12-month period or beyond
the 12-month period). The Department will not honor any requests for additional contract time or
compensation, including idle equipment or mobilization or demobilization costs, for the Design-
Build Team mobilizing men, materials (or ordering materials), or equipment prior to obtaining
all permits. The Department will consider requests for contract time extensions for obtaining the
permits only if the Design-Build Team has pursued the work with due diligence, the delay is
beyond their control, and the 12-month period has been exceeded. If time were granted it would
be only for that time exceeding the 12-month period. This 12-month period is considered to
begin on the Date of Availability.

It is anticipated that a variance will be required from the Coastal Resources Commission in
support of the DCM Major Development Permit. The 12 month time period noted above
presumes that the application for the Major Development Permit will not require a variance and
subsequent petition to the Coastal Resources Commission. In the event that a variance is
required, then the above 12 month period will be extended to 16 months. In addition, the 120-
day review time noted above will be extended to 180 days.

The Design-Build Team needs to be aware that the timeframes listed above for review by PDEA,
NCDWQ, NCDCM, the US Army Corps of Engineers, and the US Coast Guard to review any
permit applications begin only after a fully complete and 100% accurate submittal.

The Design-Build Team shall meet with DOT personnel, field representatives from the DCM,
and other interested agencies, around the time of the 4C meeting in order to review the project
and project commitments. At this time, the US Fish and Wildlife Service shall be afforded the
opportunity to meet with key Design-Build Team members and Department employees to
provide education on artificial lighting and construction on nearby wildlife habitat and behavior.
In addition, the Design-Build Team shall meet with the National Park Service to address Special
Use Permit application requirements and expectations, and again to address permit conditions.
The Design-Build Team shall contact PDEA-NEU in order to schedule these field reviews.
Every effort shall be made to have this meeting prior to submitting the permit application.

The Design-Build Team shall also meet with representatives from the Department, FHWA, State
Historic Preservation Office (SHPO), USFWS, and NPS to provide an opportunity to review and
comment on the plans and specifications for the parapet and bridge rail for the proposed bridge,
per stipulation II.A of the signed Section 106 Programmatic Agreement (contained within the
ROD). This meeting shall be held prior to the Concurrence Point 4B meeting.
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US Coast Guard Permit

The Design-Build Team should expect it to take 6 months for the issuance of a US Coast Guard
permit after the CAMA Major Development Permit has been received. No requests for additional
contract time or compensation will be allowed if the USCG Permit is obtained within this 6-
month period. With the exception of location and survey work and permitted investigative
borings covered under a Nationwide Permit #6, no mobilization of men, materials, or equipment
for site investigation or construction of the project shall occur prior to obtaining the USCG
permit (either within the 6-month period or beyond the 6-month period). The Department will
not honor any requests for additional contract time or compensation, including idle equipment or
mobilization or demobilization costs, for the Design-Build Team mobilizing men, materials (or
ordering materials), or equipment prior to obtaining all permits. The Department will consider
requests for contract time extensions for obtaining the USCG permit only if the Design-Build
Team has pursued the work with due diligence, the delay is beyond their control, and the 6-
month period has been exceeded. If time were granted it would be only for that time exceeding
the 6-month period.

Prior to submitting the application for the USACE Section 404 Permit, the Design-Build Team
shall meet with the Coast Guard and representatives of the Department to coordinate the
requirements associated with the project’s construction activities and schedule. The Design-
Build Team shall be required to continue coordination activities with the Coast Guard, through
the Department, throughout the project’s duration. As a minimum, the coordination requirements
will include the following three distinct phases:

Permit Acquisition — Prior to, or concurrent with, submitting the US Coast Guard
Permit, the Design-Build Team shall have submitted the US Army Corps of Engineers
Section 404 and Section 10 Permits; the NC Department of Natural Resources, Division
of Water Quality, Section 401 Water Quality Certification and the Division of Coastal
Management Major Development Permit. At the Design-Build Team’s risk, the Coast
Guard Permit application may be submitted simultaneously with the US Army Corps of
Engineers Sections 404 and 10 Permits, the NC Department of Natural Resources
(DENR), Division of Water Quality (DWQ) Section 401 Water Quality Certification and
the Division of Coastal Management Major Development Permit. The Design-Build
Team is cautioned that comments / conditions of the 404, 401 and / or CAMA Permits
may require modifications to the Coast Guard Permit application, resulting in potential
delays. No request for additional contract time or compensation will be allowed as a
result of these delays. All construction impacts, including but not limited to those
associated with work bridges, falsework, staging areas and plans for the proposed bridge,
shall be clearly noted and itemized in the US Coast Guard Permit application. The US
Coast Guard Permit application shall be submitted to the Transportation Program
Management Director. The Department will require 15 business days to review and
comment on the application. Once all comments are resolved, the Department will
submit the permit application. No construction work may begin prior to receipt of the US
Coast Guard Permit.

Construction Phase — Prior to beginning any construction activities on the Bonner
Bridge, the Design-Build Team shall provide the Coast Guard a construction schedule for
the entire bridge. During construction, the Design-Build Team shall adhere to all of the
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Federal Bridge Statutes Governing Bridges. These Statutes include, but are not limited to
the requirement that the Design-Build Team shall obtain written approval from the Coast
Guard for any and all waterway closures, partial closures, or potential obstructions 30
days prior to closure or obstruction. It shall be the Design-Build Team’s responsibility to
accommodate all possible navigational access and obtain the aforementioned written
approval. The Design-Build Team shall notify, and coordinate with, the Coast Guard
regarding all closures or obstructions as early as possible. The Design-Build Team shall
concurrently submit all correspondence, including but not limited to closure requests, to
the US Coast Guard, the Transportation Program Management Director, and the Resident
Engineer.

Regulatory — The Design-Build Team shall be responsible for ensuring that construction
occurs in a safe and orderly manner. The Design-Build Team shall be solely responsible
for criminal penalties, regulatory fines and liability associated with negligence and / or
failure to adhere to the Federal Bridge Statutes Governing Bridges.

Notable Permit Details

The following permit details are highlighted:

Subaquatic Vegetation (SAV) — Any restrictions to work in areas where SAVs are
present presented in this RFP, NEPA documents, or permits apply equally to all levels
(homogenous, sparse, etc.) of SAV presence.

Dredging - The Design-Build Team is encouraged to minimize dredging, especially
during the spring. Pipeline or clamshell dredging is required for all dredging activities.
Hopper dredges are prohibited. Dredging is prohibited in areas where Submerged
Aquatic Vegetation is present. Disposal of dredged material shall be coordinated with the
environmental agencies during the Merger process and resolved prior to the permit
application. Unless otherwise approved by the NCDOT and permitting agencies, barge
access dredge spoils shall be deposited at new or existing dredge material islands.
Additional permits may be required to create a new island. Depending on the disposal
location, the material may be subject to beach compatibility and associated sampling
rules enforced by the Coastal Resources Commission. It is not anticipated that the
National Park Service will allow the deposition of dredged materials, or a borrow pit,
within their property. Unless otherwise approved by the NCDOT and the environmental
agencies, any dredging shall be done to a depth of 8 feet.

Jetting - Jetting of piles shall be done in such a manner as to minimize turbidity and to
minimize damage to wetlands and SAVs from jetting and jetting spoils. It is preferred
that jetting not be used for work bridge construction. If jetting is intended to be used, the
application for the 401 Certification shall contain a detailed plan for minimizing
disturbance and turbidity that temporarily or permanently results from jetting and/or
jetting spoils.

Load Test Program — The accepted load test program shall be permitted under a
USACE NW#6 and a NCDCM General Permit and the foundation units to be tested must
be removed to the greatest extent practicable and in accordance with all permit
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requirements. Coordination with the USCG, including possible permitting will also be
the responsibility of the Design-Build Team.

Barge Access - In addition to the constraints outlined in the Project Special Provision,
“Construction Access and Staging,” barges may not be dragged into place except in
localized unavoidable locations.

Haul Roads - Haul roads will not be permitted to be placed within areas where
Submerged Aquatic Vegetation is present or in intertidal marsh areas. Coordination of
haul road placement, materials, and means to minimize erosion and equipment leakage
shall be coordinated with the environmental agencies during the Merger process.

Bridge Demolition - Details regarding bridge demolition and disposal shall be included
in each permit application package. Details regarding the use of haul roads, work
bridges, and/or barges for bridge demolition must be included in this application.
Jurisdictional areas and areas of Submerged Aquatic Vegetation must be reflected on the
bridge demolition plan. The Design-Build Team shall coordinate with the National
Marine Fisheries Service and the North Carolina Division of Marine Fisheries early in the
Merger process to potentially identify an off-shore disposal area. Extreme care shall be
exercised in demolition in the areas of SAVs.

The Department is currently coordinating with the NC Division of Marine Fisheries
(NCDMF) to explore the use of bridge demolition materials in the Artificial Reef
Program. Four possible sites have been identified as provided by the Department. In the
event that the Department receives approval to use these locations for the disposal of
bridge demolition material, the Design-Build Team shall coordinate a disposal plan with
the NCDMF. Disposal materials shall not include asphalt, any petroleum products,
paints, or rebar exposed from concrete more than 6 inches.

Wildlife Protection - The Design-Build Team is directed to those project commitments
within the ROD and the Biological Opinion relating to Section 7 of the Endangered
Species Act. The Design-Build Team will be required to prepare information required for
any event in which NCDOT and FHWA reinitiate Section 7 consultation with the
USFWS and NMFS. It is expected that consultation will be reinitiated prior to
Concurrence Point 4B and again at Concurrence Point 4C. Consultation may also be
reinitiated prior to the demolition of the existing Bonner Bridge or as otherwise outlined
within this RFP. The Department will be responsible for the re-survey of the Seabeach
Amaranth. Reference the Record of Decision and the Biological Opinion for required
guidelines and other requirements to be adhered to in order to protect endangered or
threatened species.

Other Permits

NCDOT has completed the application for a Nationwide Permit #6. Any additional geotechnical
investigations or test pile installations the Design-Build Team desires to complete prior to, or
during, construction shall be permitted under their own Nationwide Permit #6. It is the Design-
Build Team’s responsibility to prepare the permit application and obtain approval from PDEA.
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NCDOT will then submit the permit application to the agencies as needed. Oregon Inlet is
considered to be High Quality Waters in a sensitive coastal environment. Due to the variety of
aquatic life in those waters there has been an in-water moratorium from February 15 through
October 31 on the past NW6 permits for the site. It is anticipated that any future NW6 permits
will allow borings in open water during the moratorium if performed from equipment that floats
completely without contacting the bottom. In such case, any investigation that requires track
vehicles or entry where floatation is not possible shall occur after the moratorium (November 1
to February 14).

Mitigation Responsibilities of the Design-Build Team

The Department will be responsible for acquiring compensatory mitigation for unavoidable
impacts to wetlands and surface waters due to project construction from the Ecosystem
Enhancement Program. This mitigation was based on the impacts identified in the ROD. The
Department will also be responsible for securing mitigation for any SAV impacts.

Any changes proposed by the Design-Build Team to any design or construction details provided
to the team by the Department shall be approved by the Department prior to being submitted to
the resource agencies for their approval.

Should additional jurisdictional impacts result from revised design/construction details, suitable
compensatory mitigation for wetlands and/or streams shall be the sole responsibility of the
Design-Build Team. Therefore, it is important to note that additional mitigation shall be
approved by the agencies and such approval will require, at a minimum, the preparation and
approval of a mitigation plan before permit modification(s) are approved and before construction
commences. The Design-Build Team shall identify, at the 4B meeting, any additional impacts
anticipated beyond that outlined in the ROD for Phase I.

The Design-Build Team shall analyze any new areas to be impacted that have not been analyzed
during the NEPA process and preparation of permit applications. This analysis shall include
performing all environmental assessments. These assessments shall require the Design-Build
Team to engage the services of a competent environmental consultant to conduct a full
environmental investigation to include, but not be limited to, Federally Listed Threatened and
Endangered Species, wetlands, streams, avoidance and minimization in jurisdictional areas,
compensatory mitigation, FEMA compliance, CAMA consideration and historical,
archaeological, and cultural resources surveys in these areas. The environmental consultant shall
obtain concurrence through PDEA-NEU from the United States Fish and Wildlife Service and
the National Marine Fisheries Service to document compliance with Section 7 of the Endangered
Species Act for those species requiring such concurrence. In addition the Design-Build Team
shall identify additional mitigation required and the fulfillment of any other requirements that
may be imposed by the permitting agencies to obtain the permit modification. Any contract
extensions resulting from additional environmental assessments required by the Design-Build
Team’s design and/or construction details impacting areas outside those previously analyzed
through the NEPA process shall be solely at the discretion of the Department.

If any staging areas are located outside the study corridor, the Design-Build Team shall be
prepared to engage the services of a competent environmental consultant to conduct a full
environmental investigation to include, but not be limited to, Federally Listed Threatened and
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Endangered Species, wetlands, streams, avoidance and minimization in jurisdictional areas,
compensatory mitigation, FEMA compliance, CAMA consideration and historical,
archaeological, and cultural resources surveys in these areas. If additional staging areas are
needed on land owned by the National Park Service as part of the Cape Hatteras National
Seashore, the Design-Build Team shall ensure that any NEPA documentation as required by the
NPS is completed. To the extent that these staging areas do not occur on property owned by the
National Park Service or the Cape Hatteras National Seashore, additional NEPA efforts and
inclusion of these staging areas in the environmental permits required by this scope or work are
note likely.

Additional Commitments

The NCDOT is committed to incorporating all reasonable and practicable design features to
avoid and minimize wetland impacts and to provide full compensatory mitigation of all
remaining wetland impacts. Avoidance measures were taken during the planning and NEPA
phases and minimization measures were incorporated as part of the preliminary project design.
The Design-Build Team shall incorporate these avoidance and minimization features plus any
minimization identified during the 4B and 4C process into the design.

All work by the Design-Build Team shall be accomplished in strict compliance with the plans
submitted with the Section 404, 10, 103, 401, DCM, and US Coast Guard permit applications
and in compliance with all conditions of the permits and certifications issued by the agencies.
The Design-Build Team shall provide each of its contractors and / or agents associated with the
construction or maintenance of this project with a copy of the permits.

The Design-Build Team shall strictly adhere to these commitments, as well as others, including
but not limited to, those made as part of the ROD, revised Final Section 4(f) Evaluation, and
Biological Opinion.

If the Design-Build Team discovers any previously unknown historic or archeological remains
while accomplishing the authorized work, they will immediately notify NCDOT Staff
Archaeologist and / or NCDOT Project Engineer, as listed below, who will initiate the required
State / Federal coordination. In addition, reference Commitment #15 of the Record of Decision.
A representative from NCDOT Design-Build Office shall also be notified. All questions
regarding these sites should be addressed to Mr. Matthew Wilkerson, NCDOT Archaeology or
Mr. Paul J. Mohler, NCDOT Staff Archaeologist at (919) 212-5757, or Mr. Brian Yamamoto,
PE, NCDOT Project Engineer (919) 733-7844, ext. 265.
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PUBLIC INFORMATION SCOPE OF WORK' (10/19/10)

NCDOT will take the lead role on this project and be responsible for a portion of the public
information efforts through the Department's Communications Office. = The NCDOT
responsibilities include:

e Organizing public meetings

o Providing media announcements

o Soliciting and administering advertisements, as deemed necessary
o Mailings to the identified target audiences, including postage.

The Design-Build Team shall coordinate with the Department to promote public awareness for
this project. The amount of public involvement required for this project is directly based on the
Design-Build Team’s Traffic Control Plan and construction details. The Design-Build Team’s
responsibilities shall include:

o Attend and present information at two community workshops during the preconstruction
phase of the project. One workshop shall be held in Rodanthe and the other in Manteo.

o Attend and present information at one meeting of the Outer Banks Task Force and
another meeting with local government officials at the Department’s discretion. The
schedule for these meetings will be at the discretion of the Department.

o If a “Beginning of Construction” meeting for area businesses and residents is held,
attending and / or speaking at this event.

« Developing and producing informational print materials for all meetings and workshops,
subject to review and approval by the Department.

o Providing details surrounding the impacts to the public

« Providing advance notice to the Department of upcoming project impacts

o Assisting the Department in the development of the target audience list

o Attending and / or speaking at public meetings (in addition to those noted above),

« Hand delivery of time sensitive informational materials.

The Design-Build Team shall hold an initial project coordination meeting with NCDOT two
months prior to start of construction to discuss project impacts to the public. This information
will be used by the Department to create a Public Information Plan.

The Design-Build Team shall inform the Department at least 6 weeks in advance of any
construction activity that will have significant impact on the public, including, but not limited to,
the start of construction, major traffic shifts, road closures, ramp closures, detours, night work
and project completion.

NCDOT will develop, with the assistance of the Design-Build Team, the specific list of target
audiences for this project. The following groups are identified as typical target audiences to

receive informational materials:

o Governmental agencies
o Municipalities directly affected by construction
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» Transportation services

o Emergency services

o Neighborhood groups and private homes

o Industry and businesses

e Chamber of Commerce

o Individual schools effected by the project

o County/City school systems

e Any other organization as deemed necessary by the Department.

A web site is not required for this project. The Design-Build Team may elect to host a website
for the project. The Design-Build Team shall indicate in their Technical Proposal their intent to
utilize a web site for this project.

If the Design-Build Team proposes a project web site maintained on a NCDOT server, all web
site development must use the current NCDOT web design template and must adhere to current
software development, security and technical infrastructure standards. All web site design and
implementation shall be coordinated with Mr. Ryan Nolan, Internet Web Content Manager,
NCDOT Emerging Technologies.

The Design-Build shall discuss in the Technical Proposal their approach to providing the public

with communication access to project personnel to inquire as to traffic impacts, including
vehicular, boat, and pedestrian, especially during the higher volume summer months.
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*** STANDARD SPECIAL PROVISIONS ***

LIABILITY INSURANCE

(11-18-08) DB1 G80

Revise the 2006 Standard Specifications as follows:

Page 1-68, Article 107-16 is amended to include the following as the first, second, third and
fourth paragraphs:

The Design-Build Team shall be liable for any losses resulting from a breach of the terms of this
contract. The Design-Build Team shall be liable for any losses due to the negligence or willful
misconduct of its agents, assigns and employees including any sub-contractors which causes
damage to others for which the Department is found liable under the Torts Claims Act, or in the
General Courts of Justice, provided the Department provides prompt notice to the Design-Build
Team and that the Design-Build Team has an opportunity to defend against such claims. The
Design-Build Team shall not be responsible for punitive damages.

The Design-Build Team shall at its sole cost and expense obtain and furnish to the Department
an original standard ACORD form certificate of insurance evidencing commercial general
liability with a limit for bodily injury and property damage in the amount of $5,000,000.00 per
occurrence and general aggregate, covering the Design-Build Team from claims or damages for
bodily injury, personal injury, or for property damages which may arise from operating under the
contract by the employees and agents of the Design-Build Team. The required limit of
insurance may be obtained by a single general liability policy or the combination of a general
liability and excess liability or umbrella policy. The State of North Carolina shall be named as
an additional insured on this commercial general liability policy. The policy may contain the
following language as relates to the State as an additional insured: “This insurance with respect
to the additional insured applies only to the extent that the additional insured is held liable for
your or your agent’s acts or omissions arising out of and in the course of operations performed
for the additional insured.”

The Design-Build Team shall maintain all legally required insurance coverage, including without
limitation, worker’s compensation and vehicle liability, in the amounts required by law.
Providing and maintaining adequate insurance coverage is a material obligation of the Design-
Build Team and is of the essence of this contract. All such insurance shall meet all laws of the
State of North Carolina. Such insurance coverage shall be obtained from companies that are
authorized to provide such coverage and that are authorized by the Commissioner of Insurance to
do business in North Carolina. The Design-Build Team shall at all times comply with the terms
of such insurance policies.

Upon execution of the contract, provide evidence of the above insurance requirements to the
Engineer.
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PLANT AND PEST QUARANTINES

(Imported Fire Ant, Gypsy Moth, Witchweed, And Other Noxious Weeds)
(3-18-03) DBI G130

Within Quarantined Area

This project may be within a county regulated for plant and/or pests. If the project or any part of
the Design-Build Team's operations is located within a quarantined area, thoroughly clean all
equipment prior to moving out of the quarantined area. Comply with federal/state regulations by
obtaining a certificate or limited permit for any regulated article moving from the quarantined
area.

Originating in a Quarantined County

Obtain a certificate or limited permit issued by the N.C. Department of Agriculture/United States
Department of Agriculture. Have the certificate or limited permit accompany the article when it
arrives at the project site.

Contact

Contact the N.C. Department of Agriculture/United States Department of Agriculture at
1-800-206-9333, 919-733-6932, or http://www.ncagr.com/plantind/ to determine those specific
project sites located in the quarantined area or for any regulated article used on this project
originating in a quarantined county.

Regulated Articles Include

1. Soil, sand, gravel, compost, peat, humus, muck, and decomposed manure, separately or with
other articles. This includes movement of articles listed above that may be associated with
cut/waste, ditch pulling, and shoulder cutting.

Plants with roots including grass sod.

Plant crowns and roots.

Bulbs, corms, rhizomes, and tubers of ornamental plants.

Hay, straw, fodder, and plant litter of any kind.

Clearing and grubbing debris.

Used agricultural cultivating and harvesting equipment.

Used earth-moving equipment.

Any other products, articles, or means of conveyance, of any character, if determined by an
inspector to present a hazard of spreading imported fire ant, gypsy moth, witchweed or other
noxious weeds.

A IR I o

CONTRACTOR CLAIM SUBMITTAL FORM:
(9-16-08) DB1 G140

If the Design-Build Team elects to file a written claim or requests an extension of contract time,
it shall be submitted on the Contractor Claim Submittal Form (CCSF) available through the
Construction Unit or

http://ncdot.org/doh/operations/dp_chief eng/constructionunit/formsmanuals/.
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GIFTS FROM VENDORS AND CONTRACTORS
(12-15-09) DBI1 G152

By Executive Order 24, issued by Governor Perdue, and N.C. G.S.§ 133-32, it is unlawful for
any vendor or contractor (i.e. architect, bidder, contractor, construction manager, design
professional, engineer, 